





eA CLOSE ILE 


Lectromelt 


RAISED THE ROOF 
and electric are melting COSTS CAME DOWN 


Machine charging—shoveling materials through the door 
—was once standard practice with all electric furnaces. 
Labor charges were high and men were hard to hold on 
the job. Valuable time was lost from production. Furnaces 
cooled and power consumption was high. 

Then Leciromelt changed the picture; raised the roof 
to do it. Furnace top and superstructure were built to 
lift and swing aside, permitting charges to be dropped 
quickly into the open furnace. 

Result: 30 to 50 kwh less power per ton: 15 to 33°, less 
electrode cost; 14 to 18% longer roof life: up to 30% 
more production per man hour. 

Top charging is typical of the many developments that 
Moore, inventor of the rapid Lectromelt, has sponsored 
throughout the years—typical of the advantages you 
gain by specifying a Lectromelt Furnace for 
melting, refining, smelting or reduction. 

For more details, write for Bulletin No. 7, 
Pittsburgh Lectromelt Furnace Corporation, 
316 32nd St., Pittsburgh 30, Pennsylvania. 


Manufactured in... CANADA: Lectromelt Furnaces of Canada, 
Lid., Toronto 2... ENGLAND: Birlec, Lid., Birmingham...SWEDEN: 
Birlec Elektkougnar A/B, Stockholm... AUSTRALIA: Birlec, Lid., 
Sydney ... FRANCE: Stein et Roubaix, Paris... BELGIUM: S.A. 
Beige Stein et Roubaix, Bressoux-liege . . . SPAIN: General 
Blectrica Espanola, Bilbao . . . ITALY: Forni Stein, Genoa. 
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MOORE RAPID 
WHEN YOU MELT... 


ONE HUNDRED FIFTY 
TONS CAPACITY 
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Foundries that specialize in Quality Castin 


flux and desulphurize with 77 U 
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Lynchburg Foundry Company_ions 


famed for casting quality farm equipment parts, castings 
for the chemical industry, critical machine parts and iron eee 





=, modern cupola and forehearth installa- 
tion used in the manufacture of farm equip- 
ment ports and critical machine castings at 
the Lynchburg Foundry Company, Lynchburg 


pipe —relies on Purite to give increased fluxing action in 
cupolas and to reduce sulphur in ladle or forehearth. 


Here’s why so many leading foundries use Purite: 

® Purite gives 100% fluxing action in the cupola— 
100% desulphurizing action in the > 

® Purite gets to the iron quicker —no faster desulphur- 
izer made. 

@ Purite is time-tested and proven for 
desulphu g uniformity. 


unsurpassed 


@ Purite comes in 2-lb. pigs — no weighing or measuring 
required, 

® Purite is 100% fused soda ash— you do not pay for 
inert materials. 

@ Purite does not crumble —no waste —no dust. 

@ Purite can be shipped in bulk carloads at substantial 
savings over bag shipments -- is easily stored without 
deterioration. 


old by all leading foundry 


su houses in the United States and Canada. 


Nearly 30 years of successful experience prove why 
Purite is today’s outstanding flux and desulphurizer. 
Get full information on Purite’s effectiveness — write 
today for new booklet, ‘Refining and Desulphurizing 
in the Cupola.” Mathieson Chemical Corporation, 
Mathieson Building, Baltimore 3, Maryland. 


PURITE 100°, fused soda ash. 


The Scientific Flux for Better Melting and Cleaner Iron. 
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Cover photograph shows one of the steps in precision 
investment casting at Haynes Stellite Co A Divi 
sion of Union Carbide & Carbon Corp., Kokomo, Ind 
Operator is melting pigs in a small indirect-arc furnace 
which pours directly into mold—which is consequently 


clamped (o furnace top—when whole assembly is inverted 


Published monthly by the American Foundrymen's Society, lnc 
616 S. Michigan Ave., Chicago 5. Subcription price in the U. § 
Canada and Mexico, $3.00 per year; elsewhere, $6.00 Single copies 
50c. Entered as second class matter July 22, 1938, under Act ol 
March 3, 1879, at the Post Office, Chicago, Illinois. EASTERN REP 
RESENTATIVE—C. A. Larson & Associates, 24 West Sist St., New 
York 1, N. ¥. CENTRAL REPRESENTATIVE-—R. E. Cleary 
Commercial & Savings Bank Bidg., Berea, Ohio. MIDWESTERN 

H. Thorpe Covington Co., 677 N. Michigan Ave., Chicago, Ili 





Many casting rejects come from pouring molten iron 
which is considered clean but in reality contains 
foreign matter which is detrimental to the production 
of uniformly good, sound castings. 


TO BE SURE your molten iron is clean, do as hundreds 
of leading foundries (gray iron, and malleable with 
cupola operation) are doing — add a little Famous 
Corfell Cupola Flux to each charge of iron. 


Famous 
CORNELL CUPOLA FLUX 


THE TIME-PROVEN METAL CLEANSER 


It not only purifies molten iron but makes it more 

fluid, and greatly reduces sulphur. 

THE RESULT is cleaner castings, sounder castings 

and improved machinability. 

BETTER CUPOLA OPERATION, TOO! Famous Cor- 

nell Cupola Flux maintains maximum efficiency 

in cupola operation. Drops are cleaner, bridging 

over is practically eliminated. Life of lining (brick % r SCORED BRICK FORM 
or stone) is greatly prolonged. And your eyes cay SO EASY TO USE! It takes but a few seconds 
will “pop out” when you see the big reduction clusive «a SCOBD BRICK PORE. "Yoo post tn * te 


in maintenance cost. container and toss it inte cupola with each ton charge of iron, or 
break off one to three briquettes (quarter sections) for smaller 


WRITE FOR BULLETIN NO. 46-8 charges, as pe instructions. 


Tae CLEVELAND FLUX G@ 


1026-1060 MAIN AVENUE, WN. W., CLEVELAND 13, OHIO 
Monufacturers of iron, Semi-Stee!, Malleable, Brass, 
Bronze Aluminum and Ladle Fluxes—Since 1918 
‘ (<a 
Trade Mark Registered 








CRUSHING TEST: Ductile iron pipe 
sections, tested to fracture in com- 
pression, reveal the superior duc- 
tility of this new engineering mate- 
rial. Its strength and toughness 
make ductile iron an excellent ma- 
terial for tubular products. The av- 
erage ring modulus of rupture on 8” 
diameter rings so tested by Under- 
writers Laboratories was 127,650 
p.s.i. Photographs shown here were 
furnished by Lynchburg Foundry 
Company, Lynchburg, Va. 


BURSTING TEST: This 8” diameter 
pipe was cast in ductile iron, welded 
with Ni-Rod 55® (nickel welding 
rod developed for cast iron) and 
then subjected to bursting tests. Av- 
erage internal bursting pressure: 
4,300 Ibs. Average bursting tensile 
strength: 48,600 p.s.i. All cracks oc- 
curred outside of the weld, with no 
shattering. 


BURSTING TEST 


8° PIPE NO 
B.P. 4.300 
B.T. 48,600 


A7a 


DUCTILE IRON’S SUPERIOR PROPERTIES 


revealed by crushing and bursting tests 


DUCTILE IRON is a cast ferrous product that combines 
the process advantages of cast iron with many of the 
product advantages of cast steel. 


In less than two years, ductile iron has attained wide 
acceptance because it offers excellent castability, high 
mechanical properties, and good machinability. Parts 
cast in ductile iron show superior pressure tightness, 
high modulus and resistance to shock. 


Typical current applications include ball joints, 
brake drums, cover hangers for soaking pits, gears on 
agricultural machinery, large valves, pressuxe heads 
for pumps, snow guards and plow points. 


YOUR OPPORTUNITY: Join the increasing number of suc- 
cessful foundries now producing Ductile Iron. Write 
for additional information on the production advan- 
tages and types of castings for which Ductile Iron has 
been adopted ...mail the coupon now. 





The International Nickel Company, Inc. 
Dept. A.F., 67 Wall Street, New York 5, N. Y. 


Please send me a list of publications on: DUCTILE IRON 
Name Title 
Company 
Address 


City State 


THE INTERNATIONAL NICKEL COMPANY, ING. vewvons nv 
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5 STAR SAVER 


Time Saver, Sand Saver, Scrap Saver, Space Saver, Money Saver 


This is asample sand mold produced 
by the shell molding process for 
making thin-shell molds and cores 
bonded with BAKELITE Phenolic 
Resins. The process not only yields 
better castings, but a greater num- 
ber of castings per ton of metal 
poured. 

It makes ferrous or non-ferrous 
castings with tolerances as close as 
.002 to .005 of an inch per inch. The 


Dept. CO-39, BAKELITE COMPANY, 


fine-grain sands used give virtually 
pattern-smooth surfaces, minimizing 
finishing time and costs, and con- 
serving metal. 

Molds and cores are of uniform 
quality, highly porous, permitting 
escape of gases; strong, moisture-re- 
sistant and stable, with long storage 
life. Built-in dowel pins and holes as- 
sure accurate registration of the 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street, New York 17, N. Y. 


Please mail at once my free copy of the booklet, 
“BAKELITE Phenolic Resins for the Croning Process.” 


ii caccitninitnscsciciciniiiesindiancuincapsiicainitaeieea 


Company 


Street__ 


— 


mold parts as the metal is poured, 

Ninety per cent less sand is re- 
quired, with important savings both 
in floor space and handling. And 
the process lends itself readily to 
mechanization resulting in more eco- 
nomical foundry operations. 

For information about BAKELITE 
Phenolic Resins for the shell mold- 
ing process, use the attached coupon. 


BAKELITE 


TRADE-MARK 


PHENOLIC 
BONDING RESINS 


TRACE MARK 


BAKELITE COMPANY 
A Division of 

Union Carbide and Carbon Corporation 

30 East 42nd Street, New York 17, N.Y. 
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one-two combination that will 
OPERATING COSTS....and 


DD RUNNING TIME, 
CREASE MELTING 
PACITY... 


hese, “ : an 
materiale bricks 


st The results in the above Case History No. 133 ore a matter of honest 

fi: @eevrate record with us and with our customer (whose name will be 

eck gladly furnished on request). Today, other firms are finding the same 

Drop us a line on your cupola operating 3 advantages in the use of HY-TEMP REFRACTO materials for cupola shell 
problems ...or, on any other refractory ‘Vie: linings. 

material problems. HY-TEMP REFRACTO : 

Service Engineers are always available 


When combined with other refractories H.T.R. BRICKS, because of their 
superior temperature and erosion resistance, permit thinner cupola 
, . . linings, thereby increasing the melting capacity — in some cases by as 
let tisfact th - 
cue eongitte eelitadton wihew of much as 2 to 3 tons per hour! HY-TEMP REFRACTO BONDING CEMENT 
ditional cost to you. , . “ 
too has proven a strong factor in top cupola operating efficiency. 
* Combined in use these products eliminate “burn-outs”; help prevent 
bridging; reduce slag accumulation . . . thus, reduce “down-time” losses 
and maintenance expenses . . . increase labor savings and production 


(OUNDRY SAND CO. 


ee 
ii # BONDING CEMENTS ELECTRIC FURNACE LININGS AND BOTTOMS 


| WEST GRAND BLVD., DETROIT, MICHIGAN 


to personally supervise installations and 
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“Carborundum”,"MX” and “ Aloxite” are registered trademarks which indicate manufacture by 
The Carborundum Company, Niagara Falls, New York. 
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With today’s emphasis on high-speed 
grinding it is more important than ever 
to be sure of highest efficiency through 
proper selection of abrasives. 


Only CARBORUNDUM makes a complete line 
of abrasives, from which selection can be 
made of the right one for the job. This 
selectivity of abrasives combines with prod- 
uct quality and experience in manufacture 
to give you a surer route to meeting high- 
production quotas efficiently. 


BS AND B7N RESINOID BOND PORTABLE 
GRINDING WHEELS with built-in rubber bushing are 
typical of high-efficiency products by CARBORUNDUM. 
These new wheels lessen operator fatigue by damp- 
ening vibration ...increase production efficiency by 
reducing wheel “bounce.” Proper mounting is assured 
through metal-to-metal contact provided by steel liner. 


“MX” PRODUCTS include plain straight, depressed 
center and mounted wheels for portable grinders. 
They are ideally suited to high-speed operation in 
cut-off, slotting, edge breaking, deburring, weld grind- 
ing and surface finishing...and perform over this wide 
range of applications with maximum safety. 


CONES AND PLUGS by CARBORUNDUM are pro- 
duced in a wide range of shapes and sizes to main- 
tain high production rates on hard-to-get-at surfaces 


@ Other abrasive products for high-speed as well as 
low-speed grinding are included in the complete 
CARBORUNDUM line. See your CARBORUNDUM fepre- 
sentative, or write Dept. AF 81-17. 


maker ALL Ubeaeive Prodiitie... Co give you the proper IME 


1-17 


9 


OCTOBER, 


1951 





100% Alloy recovery 


WITH AJAX-NORTHRUP 
INDUCTION 
HEAT 


Ajax-Northrup furnaces are famous 
for their ability to give back what 
you put into them. They melt any 
metal with minimum losses, at high 
speeds, and with extremely ac- 
curate control of analysis and pour- 
ing temperatures. 


For example, a foundry using these 
furnaces to melt stainless steel for 
corrosion and heat resistant cast- 
ings reports the following figures 
on recovery of elements going into 
the make-up of 18-8 type alloys: 


Ni: 100% Cr: 99%, Mn: 90% 
Si: 94% Mo:95% Cb: 92% 


Another Ajax user saves $60,000 a 
year: just by reducing chromium 
losses alone. Still another controls 
pouring temperatures within 20 
deg. F., turns out castings so per- 
fect that repair welding has been 
eliminated. 


Ajax-Northrup can save metals and 
money for you, too. Write us today 
for details. 


SEND FOR NEW INDUCTION 
HEATING AND MELTING BULLETIN 


_ gS ELECTROTHERMIC 
ssociate Companies CORPORATION 


AJAX ELECTRO METALLURGICAL CORP. 
AJAX ELECTRIC FURNACE CORPORATION 
AJAX PARK 


AJAX ELECTRIC COMPANY, INC. 
AJAX ENGINEERING CORPORATION TRENTON 5, NEW JERSEY 
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“That's like making a casting without 


LYN 
OIL! 


With all 10 of these important features for maximum foundry efficiency — 
Uniformity * Concentrated form * No obnoxious odor * No seepage * No 
crusting of green mix * Clean working * Wide temperature baking range ° 
Polymerized formulation * Minimum gas * Ample collapsibility 


Penola Oil Company Poa no | a 


Our engineers are always ready to help New YorK DETROIT 
you. Write us about your core oil problem. CHICAGO ST. LoulS 
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STUDEBAKER IS A GOOD NEIGHBOR— 
6 Schneible Cupola Collectors keep 
fly-ash and fumes from offending 


Studebaker’s six cupolas emit no fly-ash to annoy their neigh- 


bors. The sulfur emission is reduced to a minimum. 


These 6 sentinels are on guard against nuisance—little more 


than harmless steam is ever seen. 


A counter-current curtain of water traps sulfur fumes and fly- 
ash before they can be objectionable. Material collected is 


washed away to the settling tank by sluice. 


Little maintenance or attention is required, patented adjust- 
able water discharge heads are non-clogging and no moving 


parts are used. 
Write for Bulletin 449 on Cupola Collectors 


CLAUDE B. SCHNEIBLE CO. + P.O. BOX 502—ROOSEVELT 
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Larger foundries report major econ- 
omies; small foundries likewise save 
consistently, as much as $35,000 in 
a year. You do not tie up needed 
capital in BONDACTOR equipment 
for any long period, because savings 
in use soon cancel out the initial cost. 


The BONDACTOR is easy to operate 
and maintain. Controlled rate of feed 
gives efficient operation in large or 
small cupolas. For BONDACTOR to 
function at its best, use Cupoline 
with it, and profit from the longest- 
lived lining you have ever enjoyed. 


DIXIE.BOND + BLACK HILLS BENTONITE 
REVIVO BOND + REVIVO SUPER BOND 
BALANCED REVIVO 


EASTERN CLAY PRODUCTS, INC. 


JACKSON, OHIO ' 
FOUNDRY SERvic, 


BONDACTOR CUPOLINE DURA 


ince 
Sine 1926 EQUIPMENT ° REFRACTORY ° PRODUCTS 
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tor easy release of shell mold, use 
DOW CORNING 7 EMULSION! 


This NEW Silicone Release Agent: 


@ gives easy release of clean, sharply defined resin- 
bonded sand shell molds: 


@ reduces build-up on patterns; cuts pattern cleaning 
costs; maintains close tolerances. 


@ It's noncorrosive and nonflammable. 


2 Easily applied by spraying or dipping, this water 
dilutable emulsion of Dow Corning 7 Compound is 
equally effective with various metals; one application 
will release several shells. 


Stwa, Today tor tree Sample DOW CORNING 
eee wae. teen ; CORPORATION 
DOW CORNING CORPORATION : 


MIDLAND, MICHIGAN MIDLAND, MICHIGAN 











ATLANTA + CHICAGO + CLEVELAND + DALLAS + LOS ANGELES + NEW YORK + WASHINGTON, D. C. 
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PIG IRON 
SUPPLY TIGHT ? 








THEN SWITCH TO 


® 
BRIG 








Replace carbon usually 


previded by pig iro 


é aS y a unifo eZ 


Toe 


Enable better castit 
\ poured .from 100% s 
narges. Raise tarbon, thus 


reducing chill, shtinkage 





THE UNITED STATES GRAPHITE COMPANY 


Division of The Wickes Corporation - Saginaw, Michigan 


s of Steels and Other Metals - 


Published by Electro Metallurgical Company, a Division of Union Carbide and Carbon Corporation, 30 East 
42nd Street, New York 17, N. Y.-In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario 





How to Control Composition of Cast Iron 
With Silicon and Manganese Briquets 


Control of the composition of cupola- | its carbon content, as shown in Figure 1. 
i 


melted cast iron becomes a simple matter 
through the use of alloy briquets. 

These briquets make the old practice of 
blending two or three pig irons of high and 
low silicon and manganese contents, to pro- 
duce a desired composition, both unneces- 
sary and undesirable. A single grade of pig 
iron can be stocked, and any desired com- 
position in the product can be obtained, 

+ simply and economically, by the addition 
_ of silicon and manganese briquets. 


Function of Silicon in lron 


’ In cast iron, silicon acts as a deoxidizer 


yand graphitizer. It promotes the formation ‘_ 


‘of flake graphite and softens the iron. 

> When either the carbon or silicon con 
‘tent of an iron is too low for the section 
‘thickness involved, the result will be the 
“formation of chilled spots (iron carbide) at 
‘corners and in other rapidly cooled loca- 
tions. This has an adverse effect on the 
“machinability of the iron and the life of 
‘the tools used to machine it. On the other 
"hand, excessively high carbon or silicon con- 
‘tent in heavier sections results in open- 
‘grained iron that is both soft and weak. 


_ How Silicon Aids Carbon Control 
’ A rather definite relationship exists be 
‘tween the silicon level in a pig iron and 


450 
4.25 
4.00 
3.75 
3.50 
3.25 
3.00 


SILICON vs CARBON CONTENT 
OF PIG IRON 


CARBON, PER CENT 


2.00 4.00 6.00 6.00 10.00 1200 1400 16.00 1800 
SILICON, PER CENT 
Fig. 1—Relation of silicon and carbon 
content in pig iron. Notice that the 
carbon level gradually decreases as the 
silicon is increased. 


| 


| 
| 





As indicated in Figure 1, an increase 
in the silicon content of a pig iron has a 
decided effect in lowering its carbon con- 
tent. When producing soft iron, where it 
is desirable to hold the carbon on the high 
side, pig iron running in the range of 2.0 
per cent silicon is desirable in the cupola 
charge, rather than the higher silicon grades 
of pig sometimes used in these irons. The 
additional silicon needed to meet the de- 
sired chemical analysis can be easily and 
economically added to the charge in the 
form of silicon briquets. This provides an 
economical and flexible system of chemical 
control. 


Function of Manganese in Iron 

Manganese acts as a scavenger to de- 
oxidize iron. As an alloying element, it 
imparts density and high strength. It com 
bines with sulphur to form manganese sul 
phide, which does not have the harmful 
characteristics of the iron-sulphide inclu 
sions that form when manganese is not 
present. A manganese-sulphur ratio of 6:1 
is suggested. 
Briquets Give High Alloy Recovery 

Silicon and manganese briquets are man- 
ufactured by Execrromer in the sizes 


shown in Table I. These “EM” briquets are 
all made with a binder that prevents oxida 
tion until the alloy unites with the iron in 
the melting zone of the cupola. Thus, the 
recovery of alloy is high—usually over 90 
per cent for silicon and about 85 per cent 
for manganese. 


Booklet Available 


Further information is given in 
booklet, “Briquetted Alloys For The Iron 
Foundry Industry.” This booklet contains 


our 


information about “EM” briquets of sili 
con, silicomanganese, ferromanganese, and 
chromium. To obtain a copy, free of charge, 
write or phone our nearest office: in Bir 
mingham, Chicago, Cleveland, Detroit, Los 
Angeles, New York, Pittsburgh, or San 
Francisco. In Canada: Welland, Ontario. 


The terms “EM” and “Electromet” are regis- 
tered trade-marks of Union Carbide and Carbon 
Corporation. 





Table |. “EM” Briquetted Alloys 
for Cupola Additions 





Gross 
Weight 


Alloy 
Content 


Type of 
Briquet 





"EM" Silicon 5 Ib. 
Briquets 
(two sizes) 


Round 


2 Ib. 
Silicon 
1 Ib. 
Silicon 





2% |b. 





"EM" 3% Ib. 
Silicomanganese 
Briquets 
Square 


Yr Ib. 

Silicon 

2 Ib. 
Manganese 





"EM" 
Ferromanganese 
Briquets 


2 Ib. 
Manganese 











Oblong 








Table Ii. 


Typical Briquet Mixture for Soft Gray Iron 





Base Charge 





Per Cent lb. Material Charged 


Alloys in Charge Material 





Silicon Mangonese 





Per Cent Lb. Per Cent Lb. 





40.0 400 
40.0 400 
20.0 200 


100.0% | 1,000 tb.| Total Base Charge 


Pig tron 
Return Scrap 
Purchased Scrap 








Briquets 4 Small Silicon Briquets 
Required 


Ya Silicomanganese Briquet 





Total Alloys Charged 


Melting Recovery Factor 


Final Analysis of tron 











0.75 
0.65 
0.55 


2.25 9.00 
2.50 10.00 
2.28 4.56 


23.56 


3.00 
2.60 
1.10 


6.70 








4.00 
0.25 


27.81 Ib. Si 
or 
2.78% Si 

x .90 


2.50% Si 


1.00 








7.70 Ib. Mn 


or 
0.77% Mn 
x 65 


0.65% Mn 
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JOB: Removing fins from press frame casting. 


Former chippers weighed 13% Ibs...were slow- 


easy-to-handle _ biting, hard to handle. 
SOLUTION: Rotor Application Engineer rec- 
ROTOR CHI PPERS ommended new Model C-15H Chippers. Weigh 
only 11% lbs. Have plenty of high-speed sock. 


‘PAldD OFF” RESULTS: Stepped up production 65%." Paid 


off”’ new Rotor Chippers in 45 days. 


in G5 days Unusual? Not at all! We will gladly survey 


your plant for similar benefits. Why not call usin? 


AIR O’TOOL 





ROTOR CHIPPER 
FACTS 


LIGHTER . . . 1% to 3 Ibs. less than 
other chippers. 

SHORTER... 1” to 2” shorter... 
easier to get into crowded corners. 


MATCH YOUR JOB... . Each basic 
model can be adapted to three kinds 
of work. 


H 


“we ROTOR TOOL.. \& 
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PREVENTS STICKING 


.-»-MAKES SAND 


FLOW 


FREELY 


BY LEADING FOUNDRIES 


By adding only 8 ounces or less of DELTA 96°B SAND 
RELEASE AGENT, per ton, to your core or molding sand 
mixes, your sands will flow freely ... be easier to handle... 
easier to use. They will not stick to core boxes or patterns 
no matter how intricate they may be. 


DELTA 96'B SAND RELEASE AGENT is the result of per- 
sistent research by DELTA Laboratories devoted to the dis- 
covery and development of a lubricant-dispersant for 
use in sand mixes. DELTA 96'B is a liquid which pro- 
vides properties hitherto unknown in sand conditioning 
materials. It is completely volatile at ele- 
vated temperatures and does not contami- 
nate the sand. 


Prove it yourself in your own foundry. Ask for 
a test sample. No cost or obligation. You will 
also receive instructions for use. Write today. 


READ WHAT USERS SAY ABOUT 
DELTA 96+B SAND RELEASE AGENT 


“,... with the addition of 96B we 
get improved core density and more 
uniformly-rammed mold _ hardness.” 


“.... with the addition of 8 ozs. of 
Delta 96°B we are now able to blow 
cores we otherwise couldn’t blow.” 


“.... Delta 96°B gives the sand im- 
proved flowability. Our sand now 
works much more freely and leaves 
the core boxes clean.” 


“,... and the trouble we had with 
sand sticking in the hoppers, in the 
chutes and on the conveyor has been 
eliminated with the use of Delta 
96°B.” 


DELTA OIL PRODUCTS CO. 


MILWAUKEE 9, WISCONSIN 
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Detroit Rocking Electric Furnace, purchased to 
remelt borings from concern’s own machine 
shop, proved so fast and efficient that the company 
buys borings outside to keep furnace working. 


Borings used as is, not briquetted. 


Machine shop to melting furnace to molds ... an 
efficient operation using DETROIT ROCKING. 


ELECTRIC FURNACE 


Here’s another example of improved foundry op- 
eration with Detroit Rocking Electric Furnaces. 


At Standard Automotive Parts Company, the 
Detroit, started the same time as the cupola, 


Operating graph, Type LFY, 175KW, 700 Ib. Detroit Electric Furnace, 
melting gray iron. Charge, 600 Ibs. Total metal, 4200 Ibs; total KWH, 
1296; av. power consumption, inc. preheat, 617 K'VH/ton; total hours 
operation, 84; av. melt time, 59 mins. 


cold melts until the cupola is ready to tap. They 
usually have six cold heats, then cold cupola 
iron is put into the Detroit Electric Furnace, 
heated, and poured into molds. Furnace used, 
with excellent efficiency, about 80% unbri- 
quetted borings. 


For ferrous and non-ferrous metal melting, 
Detroit Furnaces are fast, make optimum use 
of power, produce metal of uniformly high 
quality, achieve lowest metal loss by shrinkage. 


Send your production data. Our engineers will 
furnish facts on how Detroit Electric Furnaces 
will fit into your operations. 


Tremay 


DETROIT ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC COMPANY ~- 


BAY CITY, MICHIGAN 


Foreign Representatives: In BRAZIL—Equipamentos Industrias “Eisa’’ Ltd., Sao Poulo; CHILE, ARGENTINA, PERU and VENEZUELA: 
M. Castellvi Inc., 150 Broadway, New York 7, N. Y.; MEXICO: Casco, S. de R. L. Atenas 32, Despacho 14, Mexico City, D. F. 
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280 TONS 


OF MOLDING SAND PER 3-SHIFT DAY 


processed by Baker Perkins mullers in world’s biggest grey iron foundry 


Six Baker Perkins Continuous Mullers are on the job at 
the world’s biggest grey iron foundry helping to meet 
tough, tight schedules that depend on high daily pro- 
duction. Each B-P 5A Muller is conditioning 120 tons 
of molding sand each hour during an 8-hour shift. In 
the course of a 3-shift day, the six B-P Mullers handle 
the staggering total of 17,280 tons of sand that comes to 
the molding lines thoroughly mixed and tempered. 
Baker Perkins Continuous Mixers are ideal for process- 
ing molding sand on a big scale. Unique blade arrange- 


ment in B-P Mullers thoroughly mulls and aerates the 
tumbling sand mass, and each grain of sand is correctly 
coated with bond. B-P Mullers will deliver an uninter- 
rupted flow of 30 to 120 tons of good sand per hour 
depending upon the size unit. Baker Perkins Continuous 
Mullers produce improved sands that mean better cast- 
ings and lower scrap loss. They dependably meet the 
demands of high production automotive foundries and 
they can do the same for you. Write, wire, or phone 
for the full story on Baker Perkins Continuous Mullers. 


BAKER PERKINS INC. 


SAGINAW, MICHIGAN 
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Get more heats with rammed linings of 
Taylor Zircon 


Many foundries have standardized on Taylor Zircon No. 
717 grog-type Ramming Mix for lining Ajax-Northrup, Allis- 
Chalmers and other types of high-frequency furnaces 
melting nickel, stainless steel and similar high nickel- 
chrome alloys. High softening point, low thermal conduc- 
tivity, high di-electric strength, freedom from shrinkage 
make Taylor Zircon an excellent refractory for this service 


FACTS... 


e Average life of linings made of Taylor Zircon No. 
717* Ramming Mix is 20 to 30% longer than that 
of linings rammed of magnesia, magnesia- 
alumina spinel and or sillimanite or mullite 
when melting high nickel alloys. 


eA foundry operating four 650 lb. Allis-Chalmers 
high frequency furnaces obtained 117 heats on a 
No. 717 rammed lining melting pure nickel and Installing Taylor Zircon No. 717 (Wet) Ramming 
nickel-bronze alloys. Mix in 300 Ib. Ajax-Northrup induction furnace. Be- 
eA foundry melting 97.5% nickel in 650 lb. Ajax- fore ramming the lining, Taylor Sillimanite (TASIL) 
Northrup obtained 80 heats on Taylor Zircon No. 101 Patch is used for sealing the primary coil. 
before patching was required. After drying, Taylor Zircon is rammed in place and 
No. 101 Patch is used to seal the top and for form- 
A complete line of TASIL (converted mullite), TAMUL ing the pouring spout. 
(synthetic mullite) and TAYCOR (corundum base) Ram- Photo at top of page shows the interior of a 
ming Mixes and Patches are also offered for varying serv- 1000 Ib. Allis-Chalmers furnace lined with Taylor 
ice conditions. Detailed information contained in Bulletin Zircon at end of pour. 
315—just off the press. Write for your copy. 


* Shipped either WET or DRY—specify on your order. Refract vs fo indust ince 1864 


Exclusive Agents in Caneda: [Ae we uJ ’ 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. ’ See SHLLMAMITE he A 
Hamilton and Montreal v 


mG wu 5 Pat 
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O) Separate « Complae 


KIRK & BLUM SYSTEMS 


AT THE WM. POWELL COMPANY—VALVE MANUFACTURERS 
1—SHAKE-OUT AND SAND HANDLING 4—FURNACE EXHAUST 


2—CUT-OFF SAW 5—MOLD POURING STATION 
3—GRINDING AND SNAGGING 6—TRANSFORMER ROOM VENTILATION 


"Typicat of Kirk & Blum service 
. . . design, fabrication and in- 
stallation . . . are the systems 
used in the modernized brass 
foundry of the Wm. Powell Co., 
Cincinnati, noted valve manu- 
facturers. 

Whether your foundry melts 
a few tons per day or thousands 
of tons, its efficiency can be in- 
creased through intelligent use 
of the “invisible tool” —clean air. 

Let Kirk & Blum Engineers 
survey your operations. For fur- 
ther details, request literature. 


an 


The Kirk & Blum Manufactur- ard ladies, brought to this section of the 
ing Co., 3176 Forrer Street, 


Cincinnati 9, Ohio. fumes over the entire length of the pouring 
station. 


A dual system controls dust from send han- 


dling operation as well as dust in 
shake-out (illustrated). Kirk & “Cross 
Draft Lateral Exhaust’ gives unobstructed work-. 


KORK-BLum 


DUST CONTROL SYSTEMS 


AMERICAN FOUNDRYMAN 





Get 
that 
extra 


production 


STAGK 
"EM 


More... more... and still more 
castings. That’s the outlook in the 


foundry as America once again girds 
for defense. 


Have you tried stacking to boost 
your output? The technique is sim- 
ple, the results amazing. And no 
more floor space is required. 


Stacking requires flasks of greater 
precision. Accuracy is paramount; 
misalignment is fatal. Any BS & B 
flask can be used for stack pouring! 

\ High standards of precision have ¢ 
“Yways been the rule at B S & B. 
for complete details today! 


. 4 + 


ee 


BLACK, SIVALLS & BRYSON, INC. 
Advertising Department Room 127AQ 
7502 East 12th Street Kenses City 3, Me. 


We want more production, fast. Rush us the full details about stacking 


BLACK, SIVALLS & BRYSON, INC. CO) And send along a copy of that “Foundry Flask Bible” leather-bound hand- 
book and catalog. [] Have sales representative call. 
Advertising Dept. Room 127AQ 


7502 East 12th St, Kansas City 3, Mo. 


NAME TITLE. 
FIRM. 

STREET 
CITY 

















HOW TO USE 


FEDERATED PHOSPHOR COPPER 
IN THE FOUNDRY 


Use proper “oxidizing” melting practice. Always have a clear green flame 
over the furnace. Burn all the fuel and have some additional oxygen 


available in the products of combustion. Don’t use any fluxes or covers. 


After the crucible has been placed on the floor and skimmed clean 
twice, add two ounces of 15°% phos copper per 100 pounds of melt just 


before pouring . . . stir in lightly and pour. 


Federated phos copper. when used in this way for tin bronzes. leaded 
tin bronzes, and high lead alloys, reduces the possibility of porosity . . . 


increases fluidity or “castability” of the melt... gives sharper detail. 


An illustrated wall chart on “How To Use Phos Copper” gives full 
details on proper foundry practice. The wall chart is available free on 
request. For your copy. write Federated Metals Division, American 
Smelting and Refining Company, 120 Broadway. New York 5, N. Y. 

te. 
J A 


ZA 
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Federitlel Métela Diviion ‘FE 


AMERICAN SMELTING AND REFINING COMPANY * 120 BROADWAY, NEW YORK 5, N. Y. 
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Frederic B. Stevens, Inc., because of its position as one of the 
oldest and largest foundry suppliers, is enabled to choose the 
manufacturers of foundry equipment it wishes to represent as 
their sales agent, For this reason, you can depend on getting the 
best when you order foundry equipment through Stevens. The 
Stevens reputation for quality and fair dealing is your guarantee. 


Stevens offers a complete and varied line of foundry equipment 
for every job. So call in your Stevens representative today and 


let him show you the complete catalog—over 600 pages—of the 
foundry equipment and supplies sold by Frederic B. Stevens, 
Inc. Or, if you prefer, write direct for full information. 

















EVERYTHING FOR A FOUNDRY 
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DETROIT 16, MICHIGAN 








~ TENNESSEE 


NASHVILLE. TENNESSEE 


PRODUCERS OF: FUELS * METALLURGICAL 
PRODUCTS * TENSULATE BUILDING PROD- 
UCTS * AROMATIC CHEMICALS * WOOD 
CHEMICALS * AGRICULTURAL CHEMICALS 
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RECOGNIZE THESE THINGS? 


Sure. There’s a gun and a jeep and a tank and a cotton 
farmer. What you don’t see is how Tennessee fits into the 
picture. You can’t see that by looking at these finished 
products. Because Tennessee supplies basic chemicals and 
metallurgical products essential to defense production. They 
aren‘t visible in the end product, but they’re there... . and 
the people at Tennessee are proud of it. 


The thousands of these items that are made each day take 
a major part of our production. The patience of our many 
friends in industry while the pressure’s on is appreciated 
and we will do all we can to serve you during these critical 
times. We are looking forward to the day when we can again 
qive you the service of our full facilities. 
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THE speed of DoALL Zephyr Band Machines for removing gates, 
risers, flash and other superfluous material from castings will sur- 
prise you. DoALL Zephyr Band Machines are fast: they have 
actually saved as much as 90% in time and tool costs, depending 
on the thickness of the work. With DoALL you are able to get 
into complicated spaces and cut close to the casting and as finish 
is generally of high quality, grinding can be either eliminated or 
materially reduced. The cut is made fast enough so as not to 
allow heat penetration into the side wall of the finished cut and 
skin hardness never exceeds .003” deep. Zephyr Friction Sawing 
means low tool cost and greater tool safety for the operator. 


Where extremely fine tolerance and optimum efficiency is de- 
sired, automatic hydraulic feeding tables are available. There is a 
size DoALL Zephyr for every pocketbook and for almost every 
problem. If you have a special problem we will cooperate with 
you in tailoring saw design to solve it. Here are advantages you 
should look into. Ask for a free demonstration in your own plant. 
Call our local DoALL Sales Service Store or write. 


THE DoALL COMPANY, 254 N. Laurel Ave., Des Plaines, Ill. 





FOR CATALOG 





There is quite a st ts 
Above: Here is  DoALL Zephyr in a typical installa- and speeds in handling cost. 
tion removing dead metal. ings of various thicknesses. 
Below: With DoALL Friction Sawing you can cut close Ask for complete details with 
to the live metal and reach the hard-to-get-at places. @ catalog on DoALL Modern 
Band Machines. 
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AN OUNCE 
OF PREVENTION 


IN THE TREMENDOUS 
defense rearmament program on which the country 
has embarked, the foundry industry is called on to play 
its usual prominent part. Castings of a wide variety of 
kinds and specifications will be required in increasing 
numbers from ali branches of our industry. Govern 
ment Agencies and plans such as the National Pro- 
duction Authority and the Controlled Materials Plan 
have been set up to control the flow of materials and 
equipment to delense projects. 

These regulations are making it increasingly difh- 
cult for foundries to secure new equipment and re- 
placements, and even when permission to purchase is 
granted, delivery may be too far in advance for im- 
mediate needs. 

Demands of the times will call for increased pro 
duction by many foundries. This may mean increased 
hours of operation or speeding up of existing equip- 
ment if additional equipment cannot be obtained in 
time for the job at hand. Under these circumstances, 
increased effort should be made to keep present equip 
ment operating as efhciently as possible. 

Each foundry must review its maintenance policies 
critically—is the maintenance department well-organ 
ized and ethcient, keeping down-time of equipment 
to a minimum by proper preventive measures—or is 
it merely a repair department for fixing up things 
when breakdowns occur? In too many cases, main- 
tenance is still looked upon as a necessary evil. It is 
a necessary business function and an important part 


of any manufacturing operation, and whether it is 
conducted in an efficient or in a slipshod manner will 
be reflected in company profits. Management must 
realize this and be responsible for maintenance policy. 

As both large and small foundries become more and 
more mechanized and electrified, the need for bette: 
maintenance increases. Considerable literature on the 
subject has developed in recent years; much of it ap 
pears in A.F.S. TRANSACTIONS. Information is also avail 
able in papers presented at maintenance congresses 
sponsored by the American Society of Mechanical 
Engineers and the Society for the Advancement ol 
Management. 

While it is not possible to go into detail about in 
dividual maintenance programs here, these basic prin- 
ciples of good preventive maintenance apply to any 
foundry—sufficient personnel, proper equipment and 
tools, adequate inspection of equipment to prevent 
breakdowns, good records, planned down-time, and 
adequate spare parts. 


JAMES THOMSON 
Chief Engineer 
CONTINENTAL FouNpRY & MACHINE Co. 


A.F S. National Director James Thomson has long beea a recognized authority on maintenance ef foundry 


equipment, having spoken frequently on the subject before chapter, regional and national meetings of 
4.F.S. and other metals technical societies, and is chairman of the AF.S. Plant & Plant Equipment Com 
mittee. Born in Glasgow, Scotland, Mr. Thomson moved to Pittsburgh when he was eight years old, 
attending grade and high school there, and Washington and Jefferson University. After serving as a 
draftsman for several foundries, he became plant engineer for United Engineering & Foundry Co., 
leaving there to become chief engineer for Hubbard Steel Co. When that organization was incorporated 
into what is now known as Continental Foundry & Machine Co., Mr. Thomson was made chief engineer 
for the entire organization, a position he has held since 1916. He is past chairman of Chicago Chapter 
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Application of necked-down risers on steel castings for oil- 
field service greatly reduced chipping and burning time, as 
the risers are readily broken off on the shakeout, and the 


PUBLIUS 
area requiring scarfing and grinding to casting contour was 


reduced by 93 per cent. Direct labor savings on cores, mold- 
ing and closing, shakeout and cleaning to:aled 17.8 per ce.it. 


L. C. Hollien, Pattern Supv. 
Texas Electric Stee! Castings Co. 
Houston, Texas 


~——_—— 19" ______» 
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Fig. 1—Heavy metal sections throughout this casting, 
sketched with conventional open riser, make it par- 
ticularly adaptable for necked-down riser application, 


NECKED-DOWN OR KNOCK-OFF risers, K.O. for short, 
are applied to types of castings requiring maximum 
efficiency of the riser in order to secure soundness. The 
design of these castings (Fig. 1) is a very practical one 
for a K.O. riser application due to the heavy metal sec 
tions throughout the casting. However, this does not 
mean that the successful application of K.O. risers is 
limited to castings of heavy metal sections or to any 
particular design. 

On the contrary, it is usually economical and good 
practice to apply K.O. risers to any casting ordinarily 
made with an open riser, providing it is practical to 
construct a core box with the proper neck opening, 
core thickness, and adequate space for applying the 
K.O. riser to the contour of the casting in proper rela 
tion to the core and the metal sections in the casting. 
Phe surface area and depth of the casting are vital tac 
tors requiring study and consideration. 

The oil field equipment industry uses a large ton 
nage of steel castings. This article will show an applica 
tion of the K.O. riser to castings of this type weighing 
over 2000 Ib. The K.O. risers for these castings range 
in size from 20 in, to 28 in. in diameter. The actual 
shipping weights range trom 2368 to 4194 Ib. 

The steel poured into these castings is analysis num 
ber NE-8735. Figure | shows this type of casting as 
formerly made with the conventional open riser, which 
was rectangular in shape, 18x22x24 in, high on this 
particular size of casting. The removal of the riser 
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represents a costly and time consuming operation when 
done with a cutting torch because it must be performed 
after annealing and while the casting is still hot. It is 
also necessary to make three cuts through the riser area. 

The casting and riser were annealed at 1650F for an 
8 to 10-hr period, and the riser was cut off before the 
casting had cooled below 600F, This was done in order 
to prevent the casting from cracking in the riser area. 
The time required to reach temperature and cool from 
1650F to 900F belore actual cutting could start was 
about 24 hr. Additional cost was incurred in scarfing 
the riser down to the 1614-in. radius contour of the 
casting before it was ready for the grinding operation, 
which covered an area of at least 400 sq in. 

Use of the K.O. riser on this casting (Fig. 2) reduced 
the scarfing and grinding area to about 28 sq. in., a 
reduction of 93 per cent. In addition, annealing was 
not required before cutting and cutting time was elim 
inated because the K.O. riser was knocked off the cast- 
ing on the shakeout. It was found that the risers would 
break from the castings most readily if the castings 
were vibrated on the shakeout machine in an upright 
position, that is, with the flat side of the casting down 
and the riser up. The chemical analysis of the casting 
shown in Fig. 2 is as follows: 

Per Cent 
Carbon . . 0.31 Sulphur 0.047 
Manganese 0.75 Chromium 0.62 
Silicon 0.50 Nickel 0.67 
Phosphorus 0.040 Molybdenum 0.23 


Per Cent 


Heat treatment consists of annealing, water quench- 
ing, and drawing to secure a Brinell hardness of 290 to 
320 for durability in service. Physical properties from 
heat treatment resulted in a yield point of 126,000 psi, 
tensile strength of 141,590 psi, reduction of area 48.6 


Fig. 2—Casting (cleaned weight, 2368 lb) and necked- 
down riser which was knocked off during shakeout, 
leaving about 28 sq. in. grinding area (93%, reduction). 
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Fig. 3—Left, pattern for the 
casting and core print (B) for 
the 20-in. diameter knock-off 
riser. Right, core box for the 
main body core of the casting. 


per cent, elongation 18 per cent, and 293 Brinell hard 
ness. These properties provided the required toughness 
in these castings as considerable difficulty had been en 
countered with cracks and actual breakage in service 
before adoption of the above specifications and the use 
of K.O. risers. 

The pattern and core box for this casting are shown 
in Fig. 3. In determining the proper core for applying 
the K.O. riser to these castings, research data available 
were carefully studied and combined with the experi- 
ence already gained in applying K.O. risers to other 
smaller size miscellaneous steel castings. In this way 
the design and the dimensions for the knock-off core 
(Fig. 4) were worked out. 

The core box is made to the 1614-in. radius contour 
of the casting. The core is 154 in. thick, 22 in. long and 
22 in. wide in order to accommodate the 20 in. diame 
ter riser required to feed the casting. The neck is 4 in. 
in diameter, and is in the center of the core 13/16 in. 
above the casting. No attempt was made to make the 
opening closer to the casting because of the possibility 
of the riser breaking off in an irregular fracture which 
might run into the outer surface of the casting. The 
cores are rodded with eight 34-in. rods. 

Pattern equipment tor the K.O., riser is shown in 
Fig. 5. The knock-off cores for making the largest size 
of these castings are 174% in. thick, 34 in. long, and 30 
in. wide, and are made on a 1614-in. radius to fit the 
outside contour of the castings. The neck opening is 
51% in. in diameter and is 15/16 in. above the casting 
surface so an irregular break when removing the rise1 
does not run into the casting. A 28 in. diameter riser 
28 in. high is used to feed the casting. Ten vents are 
used on each end of the cores and 12 rods 14-in. in 
diameter are used. These large cores are made and 
baked in the same way as the 20 in. K.O. riser cores. 

Figure 6 shows a knock-off core for a 20 in, diameter 
riser and a main core ready to be placed in the mold 
before pouring. The eight vents for the escape of gas 
from the knock-off core are visible at one end of the 
core. Eight more vents lead off in the opposite dire« 
tion on the other end. 

The cores are made from a South Texas river sand 
of approximately 46 A.F.S. fineness with a sintering 
point of around 3035F. The sand is of a sub-angular 
grain structure. The core sand mixture is as follows: 

New Sand. Ib $50 


Silica Flour, Ib. $00 
Cereal Binder, qt 8 


Bentonite, qt 2 


Core Oil, qt 8 
Iron Oxide, qt 1 
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Phis mixture gave approximately the following phys 
ical properties: green strength, 9 to 11 psi; permeabil 
ity, 0.0 to 5.0; moisture, 7.0 to 8.0 per cent; density, 
125 Ib/cu ft; dry strength, 240 to 250 psi. 

Extreme care was taken to obtain very thorough 
mixing. This can best be accomplished by doubling 
the usual mulling time required for other core sand 
mixtures. The main cores shown in Fig. 6 are faced 
very thinly with the same core sand. These cores are 
baked in a tower type continuous oven. The knock-off 
cores are made with a bedding frame and are baked on 
a green sand bed at 450F for 3 hr. 

his is the regular cycle of the continuous core oven, 


— 20"DIA. RISER ——-w 
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Fig. 4—Knock-off core design and dimension details 
(23 


and experience in applications to smaller steel castings. 


68-lb casting) were worked out from research data 


Fig. 5—Core box (A) and core print (B) for the 20 in. 
diameter knock-off riser. The neck opening (C) is 4 in 
in diameter, Construction details are shown in Fig. 4. 
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The knock-off cores are then removed trom the bed 
ding sand and are turned over and are baked another 
3 hr at 450F. In other words, they go through the oven 
twice to insure thorough baking. After baking the cores 
are swabbed on both sides with a prepared commercial 


core wash. 

The knock-off core is securely tied into the cope ol 
the mold by means of four wires running through the 
holes at the four corners of the core print (Fig. 7). 
These holes also serve as vents for the gas to escape 
from the eight vents in the knock-off core. The seams 
around the core are carefully stopped up and washed 
with core wash. All moisture is dried out with a mold 
drying torch before closing the mold. 


Check Pouring Temperature 

The steel for these castings is melted in a 3-ton elec 
tric furnace and tapped into a bottom-pour ladle. The 
molds are provided with 2-in. The 
metal is poured as cold as possible, usually at about 
2780F. An optical pyrometer is used for checking the 
temperature while pouring. The metal. is poured into 
the mold as rapidly as possible, using a 114-in, nozzle 
in the ladle. 

Pouring through the gate is stopped as soon as the 
metal in the mold has completely covered the knock-off 
core to a depth of about 2 in. The riser is then filled 
slowly by pouring directly into it. The tops of the 
risers are covered with a commercial pipe eliminator 
to a depth of at least 11% in. The yield realized on these 
castings is just about 50 per cent. No doubt, this can be 
increased by using an exothermic pipc 
which is especially effective on large risers. 

The riser shown in Fig. 2 weighs 2375 Ib. The actual 
shipping weight of the casting alter cleaning and heat 
treatment is 2368 Ib. The same proportion is main 
tained on the larger castings of this type. On the largest 
of these, the 28 in. diameter riser weighed 4206 Ib, 
and the shippirg weight of the casting was 4194 Ib. 

Phe foregoing description shows what has been ac 
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Fig. 6—Left, knock-off core for 
20 in. diameter riser has eight 
vents in each end for escape of 
core gases, Right, main body is 
ready for placing in the mold. 


complished and adopted as standard practice for pro 
ducing this particular type of casting. The following 
table shows the comparative direct labor savings which 
were obtained, which amount to an over-all saving ol 
17.8 per cent. 


lime, min 
K.O. Riser 
18.00 
1.78 
15.50 
20.20 


Operation Open Riser 
18.00 
70.25 
15.50 
26.00 
$5.70 
64.00 
274.00 
WO3.45 


Shakeout 

Chip and Burn 
Shot Blast 
Scart 

Swing Grind 
Finish Grind 64.00 
294.00 
$13.48 


Cores, Molding and Closing up 
lotal 


Direct Labor Saving—17.8% 


\s a result of these riser experiences, considerable 
progress has been made toward applying K.O. risers to 
other types of castings. The research data available 
together with foundry experience and individual in 
genuity make a good combination for working out suc 
cessful applications. 


Conclusion 

Good foundry practice and close control of all pro 
duction elements together with quality workmanship 
This in 
cludes controlled and uniform sand mixtures, good 
cores properly made and thoroughly baked, caretully 
rammed and well finished molds together with careful 
and clean mold closing. Also, laboratory controlled 
and uniformly good metal is vitally essential. 

Close observation of pouring rates and temperatures 
are required for successful results, It all adds up to 
better control and better workmanship throughout, 
paying off in better castings. These procedures when 
followed in the steel foundry ordinarily result in pro 
duction of uniformly good castings, and are definitely 
proving that K.O. risers are O.K. 


are necessary for continuous uniform results. 


Mold cope 
knock-off 


core with holes in each cor- 


ne? 


which also act as core 


Fig. 8 (rg 


for tying the core, 


S 


ht) 


and 
rents. 


Drag half of 


mold has the two in-gates 
and the print for the main 





body core shown in Fig. 6. 
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GREATEST AND MOST DIVERSIFIR 
in A.F.S. history is scheduled fo p 
1952, when the American Foundrymen’s Society will 
be host to the world’s foupdrymen in an unprecedented 
seven-day-long International Foundry Congress & Show 
at Atlantic City, N. J. 

Foundrymen of the free world will converge on At 
lantic City’s huge Convention Hall, largest in the 
world, to hear foremost technologists and foundry 
operating men discuss the industry’s newest develop 
ments, to exchange knowledge with their fellow found 
rymen, and to view the latest and best tools of the 
foundry trade at the concurrent Exhibit. 

Technical sessions and related events will be close 
ly scheduled by Divisional interest. For example, 
non-ferrous sessions, shop courses, committee meet 
ings and round table luncheons are all scheduled for 
the first three days, with ferrous sessions and activities 
largely confined to the last three days of the Conven 
tion. Such general interest sessions as Costs, Time 


Study and Methods, etc, are also primarily scheduled 
for the last three days. 


Technical sessions and related events will be held 
at the Convention Hall, while luncheon meetings, din 
ners and social events will be held in the official! 
Convention hotels. This year, however, because of an 
anticipated extra-large attendance, the Annual Ban 
quet will be held at the Convention Hall. 

Opening day, Thursday, May 1, is designated “De 
fense Day.” Registration begins at 8:30 a.m. and ex 
hibits open at 9:30. Only other morning event is the 
Official Opening Ceremony at the Convention Hall. 
Following this is the Non-Ferrous Defense Production 
Luncheon, and, later in the afternoon, non-ferrous 
technical sessions. 

Friday, “Chapter Day”, will feature plant visita 
tions and Brass & Bronze, Aluminum & Magnesium, 
Patternmaking and Sand sessions in the morning, fol- 
lowed by the Aluminum & Magnesium and Pattern 
Round Table Luncheons. Afternoon’s program con- 
sists of a Malleable session, a Brass & Bronge session, 
a Sand Shop Course (Non-Ferrous) and Non-Ferrous 


Ofhcers and Directors Dinner 


: og 

Exhibits will remain closed until noon on Satur 
day, May 3, to allow foundrymen to attend the Annual 
A.F'S. Business Meeting at 10:00 a.m., and the top tech 
nical convention address, the Charles Edgar Hoyt An 
nual Lecture, at 11:00 a.m. Aluminum & Magnesium, 
Brass & Bronze, Patternmaking, Malleable, Educa 
tional, Safety & Hygiene & Air Pollution (Non-Ferrous) 
sessions will take place.that afternoon. In the eve 
ning will be the Annual Banquet. 

Sunday, May 4, “International Day,” exhibits will 
be open free to Chesapeake, Metropolitan and Phila 
delphia chapter area foundrymen. No technical ses 
sions are scheduled but several international and A.F.S 
committees will meet. Day’s highlights are the Inter 
national Reception for overseas foundrymen at 4:30 
p-m., and the United Kingdom Dinner. 

Monday, May 5, is designated “Management Day” 
and will be devoted to Gray Iron, Steel, Malleable, 
Sand, Safety & Hygiene, and Time Study & Methods 
sessions in the morning. At noon are the Malleabl 
Round Table Luncheon and the Ferrous Defense Pro 
duction Luncheon Meeting. Afternoon technical ses 
sions include Salety & Hygiene & Air Pollution (Fer 
rous), Education, Gray Lron Shop Course, Sand Shop 
Course (Ferrous), both Ferrous and Non-Ferrous Plant 
& Plant Equipment, and Cost sessions. 

Tuesday, May 6, “Old Timers Day,” will feature an 
Old Timers Molding Contest and Gray Iron, Heat 
Transfer, Costs and Education sessions in the morn- 
ing; and the Gray Iron Round Table and Equipment 
and Supplies Luncheon meetings at noon. Steel, Gray 
Iron, Time Study & Methods and Refractories sessions 
are scheduled for the afternoon. In the evening is the 
International Educational Dinne 

Final day, May 7, is designated “Exhibitors Day” 
and will open with morning Gray Iron, Steel and Sand 
sessions. Last technical event will be the Steel Round 
Table Luncheon. The exhibits will remain open until 
1:00 p.m., when the 1952 International Foundry Coa 
gress & Show will officially close. 


SEE FOLLOWING PAGES FOR TENTATIVE PROGRAM 
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TENTATIVE SCHEDULE OF SESSIONS FOR 
MAY 1 THROUGH 7, ATLANTIC CITY, N. J. 


THURSDAY, MAY 1 SATURDAY, MAY 3 
“Defense Day” ‘‘President’s Day’”’ 
Registration Begins Registration Opens 
Ladies Registration Begins Annual A.F.S. Business Meeting 
Exhibits Open Election of Officers and Directors 
Official Opening Ceremony Apprentice Contest Awards 
Brass & Bronze Round Table Luncheon Welcome to International Delegates 
Defense Production Luncheon— Charles Edgar Hoyt Annual Lecture 
Non-Ferrous Exhibits Open 
Technical Session Technical Sessions 
Aluminum & Magnesium Aluminum & Magnesium 
Technical Sessions Brass & Bronze 
Aluminum & Magnesium In-Plant Training 
Sand Shop Course—Non-Ferrous Patternmaking 
Non-Ferrous Shop Course Technical Sessions 
Exhibits Close Malleable 
Safety & Hygiene & Air Pollution 
FRIDAY, MAY 2 (Non-Ferrous) 
“Chapter Day”’ Exhibits Close 
Registration Opens Annual Banquet 
Exhibits Open A.F.S. Gold Medal Awards 


Plant Visitation Groups Depart by Chart- Presentation of International Prize 
ered Buses Entertainment 
Technical Sessions 
Aluminum & Magnesium SUNDAY, MAY 4 
Brass & Bronze ‘International Day’”’ 
Patternmaking (Free Day for Employees of Plants in Chesapeake, Philadelphia and 
Sand Metropolitan Chapter areas) 
Round Table Luncheon Meetings 9:00 am_ Registration Opens 
Aluminum & Magnesium 10:00 am_ Exhibits Open 
Patternmaking International Committee Meetings 
Technical Sessions Testing Cast Iron 
Brass & Bronze Foundry Defects 
Malleable A.F.S. Committee Meetings 
Official A.F.S. Ladies Tea International Committee of Foundry 
Technical Sessions Technical Associations Meeting 
Sand Shop Course—Non-Ferrous A.F.S. Committee Meetings 
Non-Ferrous Shop Course International Reception 
Chapter Officers & Directors Dinner Exhibits Close 
Exhibits Close United Kingdom Dinner 





Auditorium of Atlantic City’s Convention Hall, which will house exhibits of the 








1952 INTERNATIONAL FOUNDRY CONGRESS 


MAY 1 THROUGH 7, ATLANTIC CITY, N. J. 


MONDAY, MAY 5 
‘‘Management Day”’ 
Exhibits Open 
Registration Opens 
Technical Sessions 
Gray Iron 
Steel 
Safety & Hygiene 
Time Study & Methods 
Malleable 
Sand 
National Casting Council Annual Meeting 
Foundry Educational Foundation Trustees 
Annual Meeting 
Malleable Round Table Luncheon 
Defense Production Luncheon Meeting— 
Ferrous 
Technical Sessions 
Educational (Chapter Educational 
Activities) 
Safety & Hygiene & Air Pollution— 
Ferrous 
Plant & Plant Equipment—Non-Ferrous 
Ladies International Tea & Style Show 
Technical Sessions 
Gray Iron Shop Course 
Sand Shop Course—Ferrous 
Education 
Costs 
Plant & Plant Equipment—Ferrous 
Exhibits Close 
Alumni Dinner (By Invitation) 


TUESDAY, MAY 6 
“Old Timers Day” 
Registration Opens 
Exhibits Open 
Plant Visitation Groups Depart by Chart- 
ered Buses 


TUESDAY, MAY 6 (CONT'D) 
10:00 am_ Technical Sessions 
Gray Iron 
Heat Transfer 
Costs 
Education 
Ladies Sightseeing Trip & Luncheon 
Old Timers’ Molding Contest 
12 noon Gray Iron Round Table Luncheon 
Equipment & Supplies Luncheon 
2:00 pm_ Technical Sessions 
Steel 
Time Study & Methods 
Refractories 
Technical Sessions 
Gray Iron Shop Course 
Sand Shop Course—Ferrous 
Ladies Registration Ends 
Exhibits Close 
International Educational Dinner 


WEDNESDAY, MAY 7 
‘Exhibitors’ Day”’ 
Registration Opens 
Exhibits Open 
Technical Sessions 
Gray Iron 
Steel 
Sand 
11:00 am_ Exhibitor Recognition and Award 
12 noon Steel Round Table Luncheon 
President's Luncheon for FEMA and FFMA 
Officials 
3:00 pm_ Registration Officially Ends 
4:00 pm_ Exhibits Officially Close 
Convention Ends 


EDITOR'S NOTE: Complete listings of concurrent Plant 
Visitations in the Atlantic City area, and the program 
for the week-long Ladies’ Entertainment schedule will 
be published in subsequent issues. 





1952 A.FS. 


International Foundry Congress & Show the week of May 1 through 7. 





When a matchplate is vibrated and withdrawn from 
the mold, it is believed to be influenced by such fac- 
tors as passive earth pressure, ratio of induced fre- 
quency to the natural frequency of the molding sand 
mass, and the directional nature of vibrations. These 
are the conclusions of the author, a former student 


in the Department of Industrial Engineering, Ohio 
State University, who studied vibration problems re- 
lated to molding. Although the data obtained were 
not extensive, the author hopes that this report will 
serve as a guide to any researcher who wishes to con- 
duct further investigations of vibration of molding sands. 


SOIL MECHANICS AIDS STUDY OF 
MOLD BEHAVIOR UNDER VIBRATION 


Dallas M. Marsh 
Foundry Engineer Trainee 


Cooper-Bessemer Corp. 
Mount Vernon, Ohio 


STUDY OF MATCHPLATES AND MOLDs under forced vi- 
bration at Ohio State University had a threefold pur- 
pose: (1) to observe effects of a pneumatic vibrator on 
an aluminum matchplate and on the mold in contact 
with the matchplate under actual working conditions, 
(2) to use data and observations as a guide in a litera- 
ture search to determine physical phenomena involved, 
and (3) to attempt a theoretical explanation of the ex- 
periment’s results and to present’ hypotheses and in- 
conclusive results for future consideration. 

In order to study the behavior of the matchplate 
and mold, actual operating conditions were duplicated 
as Closely as possible in the Ohio State Industrial En- 
gineering Department foundry. Equipment used con- 
sisted of a jolt-squeeze molding machine, an alumi- 
num slip flask, 12 x 16 in., with 6 in. cope and 4 in. 
drag depth; an aluminum matchplate containing sta- 
dium ash tray patterns; a pneumatic vibrator; and 
three dial indicators graduated in 0.001 in. 

The pneumatic vibrator was attached horizontally 
to the matchplate (Fig. 1), and a mold made on the 
molding machine in accordance with standard practice. 
The plate was then vibrated and the cope lifted off. 
No data was recorded at this stage of operations, be- 
cause available equipment was unsuitable for measur- 
ing vibrations with the cope in place. 

With the cope removed, the aluminum matchplate 
rested on the top edges of the flask and on the drag 
half of the mold surface. The drag was not moved from 
its original position on the molding machine table. 
Ring stand bases were then clamped to the table, one 
at each end, and the vertical shafts screwed tightly 
into the bases. Two dial indicators were affixed to the 
ring stands, and one clamped to the supporting column 
of the molding machine squeeze head. Each dial indi- 
cator was adjusted so that the foot rested on the match- 
plate at a specific point. (See Fig. 1) . 

A number of runs were made with the dial indicators 
placed in different positions to measure the original 
position of the plate, the amplitude of vibration in 
each of the three linear degrees (in line with the 
movement of the vibrating piston, normal to the pis- 
ton’s line of movement, and vertically) , and the match- 
plate’s resting position alter vibration. Gage Point, 
Amplitude and Permanent Displacement dial indica- 
tor readings are shown in Table I. 

Changes occurring during the periods of vibration 
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could not be measured reliably with the instruments 
at hand. However, it was possible to measure the upper 
amplitude of the plate’s displacement vertically, and 
the outer amplitudes horizontally. Amplitude, as used 
in this report, is the maximum height of the vibration 
wave, measured from the neutral position. 


TABLE I - OBSERVED EXPERIMENTAL DATA FOR A VIBRATED 
MATCHPLATE RESTING ON THE DRAG HALF OF A MOLD 





Gage Point Amplitude tar Permanent Displacement (x) 





Horizontal 
ll 001 0.000 
12 . 0035 (erratic) (not determined) 
13 000 0.000 


Vertical 
21 
22 
23 





With the vibrator bolted to the matchplate, as 
shown in Fig. 1, readings were taken for vertical dis- 
placement at three points, while horizontal displace- 
ment readings were taken at a different time, using a 
new mold. A permanent displacement vertically up- 
ward was discovered, but what portion of the displace 
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Fig. 1—Experimental setup showing location of dial 
indicators for measuring matchplate displacement. 
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= PERMANENT 


DISPLACE MENT 


FINAL POSITION 
OF PARTICLE 
AFTER VIBRATION 


PARTICLE WITH 
PASSIVE STRESS 
RELIEVED 


VIBRATION CURVE 
FOR POINT ON 
PATTERN ADJACENT 
THE SAND PARTICLE 


PARTICLE RETURNING 
AS A RESULT OF 





MASS UNDER 


peanctetadegaatan PARTICLE RETURNING 


UNDER ELASTIC STRESS 


ORIGINAL POSITION 
OF SAND PARTICLE 








LATERAL POSITION OF PARTICLE 


Fig. 2—Proposed explanation of lateral movement 
of sand particles in contact with vibrating pattern. 


ment, if any, was caused by settling of the dial indi- 
cators is not known, Precautions were taken to make 
the ring stand supports tight and rigid, but the ring 
stand shafts were somewhat flexible. 

Reading 22 was made with the dial indicator con- 
nected to the molding machine squeeze head column, 
rather than to a ring stand, Even with this rigid sup- 
port, an upward displacement of the plate after vibra- 
tion was observed, indicating that instead of the dial 
indicators settling, the matchplate was raised by the 
mold surface. 


Displacement In Line With Piston 


The horizontal displacement readings showed that 
the displacement was mostly in a line with movement 
of the vibrator piston. Several readings were taken 
at point 12 with the dial indicator in constant con 
tact with the matchplate, so that the dial needle wav- 
ered during vibration of the plate. This gave a visual 
picture of the amplitude which corresponded closely 
to that observed when the indicator foot was brought 
carefully and slowly into contact with the vibrating 
matchplate. 

When the indicator foot was allowed to ride the 
vibrating plate, the foot was permanently depressed 
at a rate of approximately 0.0014 in. per second, with 
the needle wavering over an average range of twice 
the amplitude observed by the other method. Since 
the dial indicator was attached to the molding machine 
table, and the mold merely rested on the table, this in- 
dicates that pulsations of the vibrator caused the entire 
mold to creep to the operator's right, or away from 
the vibrator attached to the matchplate's left end. 

A review of principles and theories of soil mechanics 
and vibration is helpful in understanding physical 
conditions existing before, during, and after a match- 
plate is vibrated on a mold face. 

For instance, Rankine’s theory of earth pressure 
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states that if a retaining wall yields, the backfill of 
the wall expands in a horizontal direction, then lateral 
pressure of the soil on the back of the wall gradually 
decreases and approaches a lower limiting value called 
active earth pressure. If the wall is forced horizontally 
toward the backfill, compressing the soil in a horizontal 
direction, soil resistance increases until it assumes an 
upper limiting value called passive earth pressure. 
When either of these two limits is exceeded, plastic 
flow results.* 

Terzaghi states that if stresses in a mass of soil 
are everywhere below the point of failure, the mass 
is in a state of elastic equilibrium. If the stresses 
are at the point of failure, the mass is in_ plastic 
equilibrium. Stresses beyond the point of failure cause 
failure of the mass.* Plastic flow involves a continuous 
deformation of the mass under constant stress before 
the point of failure. 

The green sand mold of the experiment is a cohesive 


PERMANENT 
VERTICAL 
OVNISPLACEMENT 


DOTTED LINES SHOW POSITION 
OF MOLD SURFACES BEFORE 
THE RELIEF OF PASSIVE STRESS 
THROUGH VIBRATION. 


Fig. 3—Probable altered position of mold surface 
and matchplate due to release of passive pressure 
in the sand during vibration of experimental mold. 


earth mass. The periphery of the mold’s drag half, 
where it was in contact with the flask, was peened to 
duplicate conventional molding practice for a match 
plate containing patterns with projecting sides. In ad 
dition the mold was squeezed with the molding ma- 
chine, and it is conceivable that this created a state of 
passive earth pressure. The sides of the flask and pro- 
jecting sides of the patterns served as retainers. Peen 
ing and squeezing compressed the molding sand against 
the upright surfaces, meeting passive earth pressure 
conditions. 

Figures 2 and 3 are based on the assumption that 
vibration of the matchplate causes a relief of the pas 
sive stress in the mold. Figure 2 traces the lateral move. 
ment of a particle of the sand mass in contact with 
the pattern, Amplitude of vertical displacement during 
vibration was 0.003 in. or more (Table I). 

Figure 2 shows a single cycle of vibration for con- 
venience in depicting permanent lateral displacement 
of the particle. In the particle's original position at t, 
a residual passive stress in the sand mass, built up 
when the mold was rammed, is opposed by the pattern 
surface. At t, the total stress is intensified because the 
pattern has inoved toward the particle and its su 
rounding sand mass during the first quarter-cycle of 
vibration. 

At ts the particle is returning to its starting posi 
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tion under elastic stress. At t, the particle has proceeded 
with the pattern beyond its original position. The sup- 
position is that the pattern surface moves away from 
the sand surface during the third quarter-cycle of vi- 
bration and is followed laterally by the sand mass, 
because at this phase the pattern’s retaining force 
has been removed and the passive stress in the sand 
mass can be relieved. 

If this is true, particles on the mold surface tend 
to move a minute distance toward the pattern face 
during vibration. If pattern sides are vertical, the pas 
sive faces on opposite sides of the pattern counteract 
each other. However, patterns used in the experiment 
were wedge-shaped, so that passive pressure squeezed 
the patterns upward during vibration (See Fig. 3). 
his resulted in a permanent 0.001 in. upward plate 
displacement. 

Since in normal operation the plate would be lifted 
quickly from the drag, the upward displacement is 
not in itself significant. It does, however, indicate that 
passive pressure exists, and possibly causes the de- 
scribed movement of the sand mass. 


Damp Sand Causes Bulking 


Bulking may account for part of the rise of the 
plate. Barber! states that if damp sand particles are 
mixed, bulking results, as is shdwn in Fig. 4. There 
is considerable adhesion of the sand masses to the 
pattern faces, otherwise it would not be necessary 
to vibrate the plate while drawing it. If some sand 
particles adhere to the pattern surface temporarily, 
they will be pulled free of the surrounding sand and 
there will be opportunity for bridging. 

The frequency of induced vibration of the match 
plate may determine to a large extent whether or not 
the patterns are drawn from the mold cleanly. Every 
type of soil has a natural vibration frequency. Some 
examples of this are shown in Table II. 


TABLE Il - NATURAL FREQUENCIES FOR VARIOUS TYPES OF SOILS 





Frequency c.p.s 


Loose Sand Agglomeration 
Wet Clay 


Moist Clay 


1 

18 
Clay with Fine Sand 20 

20 
Moist Medium Sand 2 





Ferzaghi* states that if a pulsating disturbing force 
is applied in resonance with the natural frequency 
ol a vibrating mass, the effect of the successive im 
pulse is additive. 

Resonance is expressed in equation form as follows: 
hy 
fo 
turbing force and fy represents the natural frequency 
of the mass acted upon. 


1, where f,; represents the frequency of the dis 


The magnification factor, N, for vibration is ex- 
l 


pressed as follows: N . For the resonance 


fom 


fy 


condition where l, the becomes 


: 
N: i i)2 *, assuming that there is no damping 
()? 


effect, and further assuming that the object producing 


equat ion 


38 


POSITION OF PARTICLES 


BEFORE AGITATION. BRIDGING OF PARTICLES 


AFTER AGITATION. 


Fig. 4—Barber’s explanation of bulking in moist 


sand resulting from agitation of the sand particles. 


the forced vibration constantly bears on the soil mass 
This means that for a condition of perfect resonance 
the amplitude of vibration will increase with time 
until the sand mass is stressed to the point of failure 
by shear. 

The values in Table II show that the natural fre 
quency of molding sand will probably lie in the range 
from 20 to 25 cps. The frequency of the pneumatic 
vibrator used in the experiment was not determined 
but from literature on similar vibrators was assumed 
to be approximately 5000 vibrations per min, or 83.3 
cps. Based on approximations of natural and induced 
frequencies, the magnification factor is calculated as 
follows: 

l 
(83.3)? 


(25) * 


0.09 


This value, —0.09, gives an indication that the 
magnification factor induced by the forced vibrations 


is quite small. It can be seen that a negative value for 


. Bat. P 
N will result when — is less than one. If the induced 


0 
frequency is greater than the natural frequency of 
the molding sand, the two are said to be out of 
phase, i.e., when the force is upward the molding 
sand moves downward, and vice versa. When the in 
duced frequency is less than the natural frequency, 
the two are in phase (Fig. 5) 

Terzaghi states that the critical range for induced 


fi, 0.5 to 1.5, that 


is, within these limits resonance is approached. Fon 


frequencies extends from about 
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Fig. 5—Phase angle for various induced frequencies 
acting on a selected soil sample and a simple spring. 
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the above example the critical range for N would be 
—0.8>N>1.33 and the value obtained, —0.09, is not 
critical. Notwithstanding these conditions, the author 
believes that the induced frequencies produced by 
the vibrators used in molding practice should be in- 
vestigated to determine whether optimum induced 
frequencies are being used. 

Object of using a vibrator is to free the matchplate 
and patterns from the mold surface so that they may 
be drawn without having sand adhere to them. It 
is possible that if the value for N is too large, suffici 
ent lateral stress could be set up in the molding sand 
mass to exceed plastic equilibrium and to cause fail- 
ure by shear of the thin sections, with the result that 
the sheared sections would adhere to the patterns. 


Smooth Surfaces Adhere More Strongly 

A lack of any appreciable vibration of the match- 
plate laterally in a direction normal to the line of 
movement of the vibrator piston was discovered. Ta- 
ble I shows that at gage point 11 the maximum ob- 
served amplitude was 0.001 in., and at gage point 13 
no vibration was detected. It follows that on any 
vertical pattern face parallel to the vibrator piston’s 
line of movement, no pulsations were transmitted to 
the mold face, unless some slight pulsations were cre- 
ated as the pattern face moved up and down, and 
back and forth parallel to the mold face in a “rub- 
bing” action. 

This rubbing action could conceivably increase ad- 
hesion of the pattern and mold faces. If a slick is 
rubbed lightly back and forth over a green sand 
mold surface, the surface is smoothed. The same re 
sult should pertain to the matchplate patterns used 


in the experiment. More of a smooth mold surface 
is in contact with the pattern surface than for a rough 
mold surface. Since the mold surface is moist, the 
smoother it is the more strongly it adheres to the 


pattern surface. 


Least Adhesion with Perpendicular Vibration 

Proper molding practice calls for removal of the 
matchplate while the vibrator is operating, so that 
the plate will jar loose from the mold. If there is 
a back-and-forth movement in the plane of the sur- 
faces under discussion, there will be stronger adhe 
sion between the surfaces than if the vibration were 
perpendicular to the surfaces, but less adhesion than 
if the plate were at rest. 

The obvious solution is to have the plate vibrate 
in all directions simultaneously. It is suggested that 
future experiments be conducted with two vibrators 
placed at 90 degrees on the matchplate in order to 
study the effect of this arrangement on pattern with- 
drawal from the mold. 


Conclusions 

1. Instruments better suited to the study of vibra 
tional pulsations and amplitudes should be constructed 
or obtained for further study of the subject. 

2. Passive earth pressure is instrumental in caus 
ing a permanent upward displacement of the match 
plate on the drag half of the mold when the system 
is vibrated. 

3. The ratio of frequency of vibration of the 
matchplate to the natural frequency of the molding 
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sand mass can influence the pattern draw quality. 

4. Vibration of a matchplate with a single piston 
type pneumatic vibrator is directional. Vertical sur 
faces of the mold face parallel to the vibrator piston’s 
line of movement receive practically no vibrational 
impulses perpendicular to the surfaces. 


Recommendations 

It is recommended by the author that further match- 
plate vibration studies include: 

1. A more complete collection of data concerning 
amplitude of vibration at various points on the match 
plate. Data of this report are not extensive enough for 
specific conclusions. 

2. Use of a variable frequency vibrator to deter- 
mine the natural and optimum induced frequencies 
for various molding and core sand mixes. 

3. Further study of adhesive forces, particularly 
under conditions of vibrational stress and sliding ac- 
tion of interfaces. 

1. Use of two vibrators on a plate, fixed at various 
angles, but particularly at an angle of 90 degrees to 
each other. 
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Stamp Helps Lick Scrap Shortage 

THOUSANDS OF STAMPS 
like the one shown in the 


accompanying illustration 





are being distributed by the 
Steel Founders’ Society of 
America in an effort to re- 
lieve the critical shortage of 
iron and steel scrap. Post 
age stamp size, these stick- 
ers are being made avail 


STEEL CASTINGS 
able for use on correspond 


ence and literature distrib- 


uted by steel foundries to their customers, suppliers 
and other potential sources of ferrous scrap. SFSA 
Vice-President F. Kermit Donaldson estimates that 
nearly a ton of scrap is needed for every ton of steel 
castings required in national defense work. 

“With steel foundries operating at near record pro 
duction rates, and with practically every pound going 
to military and defense supporting consumers, it is 
vital that every single pound of scrap possible be made 
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available,” Donaldson said. 





GRAY IRON HEAT CONSERVATION 


prevent temperature loss from furnace to mold 


Ralph A. Clark 

Asst. Mgr., Development 
Electro Metallurgical Div. 

Union Carbide and Carbon Corp. 
Detroit 


CONTROL OF MANY INDIVIDUAL ITEMS of practice is 
necessary if the iron foundryman is to produce con- 
sistently high quality castings in an efficient manner. 
Not the least of these is the temperature of the iron 
as it is poured into the mold. 

The importance of pouring metal at a sufficiently 
high temperature is quite generally recognized. There 
are a couple of old foundry proverbs to the effect 
that “good hot iron covers a multitude of sins,” or 
“hot iron eats up the dirt.” While the good foundry- 
man certainly does not depend on hot pouring for 
the elimination of defects caused by faulty molding, 
it has been demonstrated many times that cold iron 
and excessive scrap in the form of trapped slag, blows 
and other miscellaneous defects, not to mention mis- 
runs, cold shuts, chilled corners, and chaplet leaks, 
go together. 

On the other hand, excessively hot pouring can 
result in poor surface due to burned-on sand, as well 
as more serious defects caused by burned-off chaplets, 
including raised cores and poor control of dimen 
sions. Obviously, in the production of intricate cast- 
ings such as automobile cylinders, if chaplets are 
selected so that the stems fuse satisfactorily at a 
pouring temperature of, say, 2650F, pouring metal 
at a considerably lower temperature may result in 
leakers due to poor fusion of chaplet stems, whereas 
pouring at an excessively high temperature may re- 
sult in melting off these chaplets entirely. 


Handling Methods Cause Temperature Loss 

Most foundrymen realize the importance of hot 
metal and take many measures to insure that iron at 
the cupola spout is at a sufhciently high temperature. 
However, the burden of getting metal to the molds 
at a satisfactory temperature should not be carried 
by the melting department alone, Emphasis has been 
placed on the adjustment of cupola practice to obtain 
hot iron, but some plants do not seem to realize that 
they are throwing away money when they allow in- 
efficient handling methods to cause the loss of some 
300 to 400 F in temperature between the cupola spout 
and the mold. 

In many cases, minor changes in handling methods 
could easily result in substantially reduced tempera- 
ture loss. A high degree of superheat in the iron 
costs money, more every year as coke prices increase 
and good quality coke becomes more difficult to ob- 
tain. As the temperature of the metal at the spout 
is raised, the thermal efhciency of the cupola melting 

Nore: This paper was presented at a Gray Iron Shop Course 
session of the 55th Annual Meeting. American Foundrymen’s 
Society, at Buffalo, Apr. 23-26, 1951. 
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generally becomes lower, and the foundryman 
who handles his molten iron in such a manner as to 
experience an unnecessarily high loss in temperature 
places an unfair burden on the melting department. 

Pyrometry: If pouring temperature is to be con 
trolled within a narrow margin, some method of 
determining the actual temperature of the metal at 
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the time it is poured is needed. Usually, this means 
the optical pyrometers, which are of two types—dis 
appearing filament, and optical wedge. The disap- 
pearing filament type is probably somewhat more ac 
curate and easily kept in adjustment, but the optical 
wedge type has the advantage of compactness and 
convenience in use. Either type of instrument is thor- 
oughly satistactory when properly used. 

Optical pyrometers must be regularly cleaned and 
checked for accuracy. Too many of them are hung in 
the foundry office and used only to settle an occasional 
controversy among plant personnel regarding metal 
temperature. Such instruments often go uncleaned 
and unadjusted for long periods, and may be used by 
men who are unfamiliar with the instrument. 


Determining Metal Temperatures 


The combination of lack of skill and poor condi 
tion of the instrument may make pyrometers used 
under these conditions worse than useless. It should 
be stressed that the optical pyrometer must be kept 
clean and properly adjusted, Also, that it must be used 
by someone who has the necessary skill and recognizes 
the limitations of the instrument insofar as smoke, 
fumes and foundry atmosphere are concerned. Under 
such control, the optical pyrometer is a valuable tool. 

The immersion pyrometer using a noble metal thei 
mocouple is a valuable research tool but, to date, has 
not been applied extensively for the control of metal 
temperature under production conditions. 

In a few plants a simplified fluidity spiral is used 
to indicate relative metal temperature on the perfectly 
plausible theory that “if it runs far enough, it is hot 
enough.” The technique of pouring such molds must 
be carefully standardized but, when the proper pre- 
cautions are taken, the fluidity spiral can be a useful 
indicator of pouring temperature as well as fluidity as 
influenced by the analysis of the iron. 

Not to be neglected is the eye of the foreman or 
skilled metal pourer. Particularly when guided by oc- 
casional pyrometer readings, a skillful man can be un- 
cannily accurate in estimating metal temperature. 

Control of Temperature Loss: Loss of temperature be- 
tween the time the metal leaves the tap hole of the 
cupola and enters the mold can_ be traced to many 
causes. Obviously, any heat lost by the iron is picked 
up by the foundry atmosphere and, if in some mannet 


we were able to handle iron under conditions which 


would prevent this transfer of heat, metal would enter 
the mold at the same temperature it leaves the cupola. 
Major losses of temperature might be classified as 
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Careful analysis of metal handling methods and minor 
changes in existing equipment can result in substan- 
tial reductions in the 300 to 400 F temperature losses 
experienced in many foundries. Such simple measures 
as covering the cupola spout and providing covers 
for receiving and transfer ladies have proved ef- 
fective in reducing melting costs and delivering met- 
al to the mold at the proper pouring temperature. 


follows: (1) tapping or spout losses; (2) transfer losses; 
and (3) ladle losses. 

Tapping Losses: Tapping or spout losses usually are 
overlooked but can be appreciable, particularly with 


intermit tapping of small cupolas. Such cupolas 


usually tap at infrequent intervals. The amount of 
metal at a tap is small, and the tap hole which fixes the 
size of the metal stream usually is of small diameter. 
Many cupolas are installed with unusually long 
troughs which contribute to such losses. ‘Tapping losses 
can be minimized by: 

(1) Using as large a tap hole as is practical, result 
ing in a rapid tap and transter to the ladle. 

(2) Lining the trough fairly narrow, and with a 
rounded bottom to maintain a compact stream of 
metal. A thin sheet of metal spread over the bottom 
of a trough with a wide, flat bottom results in un- 
necessary temperature losses. 

(3) Covering the trough with brick to minimize ra 
diation losses of heat from the metal and from the 
refractory lining between taps. 

(4) Bricking up the end of the trough so that the 
metal passes through a small hole in the bottom will 
help prevent circulation of cold air up through the 
trough and maintain its temperature between taps. 

(5) A satisfactory slope so that the metal gets down 
the trough into the ladle rapidly is also advisable. 

These points, taken individually, may seem to be 
minor, but careful attention to all of them can result 
in enough better temperature in the ladle to make 
such care very worthwhile. 

Transfer Losses: ‘Transfer of metal from the cupola 
spout to a ladle or from ladle to ladle results in 
a very appreciable temperature loss. This is particular 
ly true in the case of open ladles because of the ten 
dency of the refractory to cool off rapidly between 
fillings. In such cases the metal must reheat the re 
fractory lining each time the ladle is filled. Personal 
experience has indicated that a I-ton ladle of the 
conventional open type, which is used on a regular 
schedule of a cycle each 5 to 6 min, will be responsi 
ble for a temperature loss of 100 F. when filled at 
the cupola spout. In other words, metal at a spout 
temperature of 2800 F will be 2700 F immediately 
after the ladle is filled. 

Phis ladle, with a conventional lining of split fire 
brick, usually carried back a small drop of over-iron, 
but also probably returned to the cupola at a some 
what higher temperature than is normal in the average 
foundry. This loss of 100 F is believed to be typical. 
It can be cut roughly in half by equipping the ladle 
with a cover which prevents excessive cooling of the 
refractory during return to the cupola. As an alter 
native to the use of covered ladles, a very thin rammed 
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ladle lining of high temperature refractory reduces 
the amount of refractory material which must be re 
heated each time the ladle is used. In this case, a 
saving of approximately 25 per cent of the temperature 
loss experienced with the conventional split brick 
lining can be made. 

It should be stressed that in the conventional open 
ladle, the rferactory cools rapidly as the metal is 
poured out, and must be reheated each time the ladle 
is filled. It is believed that the conservation of tempera 
ture obtained by the use of covered ladles is more a 
question of conserving the heat in the refractory lining 
between fillings than prevention of radiation from 
the metal during the time the ladle is full. In the 
covered ladle cooling of the refractory between fillings 
is materially reduced, resulting in metal that is some 
50 F higher in temperature after leaving the cupola. 

In the case of the thin lined open ladle, the quantity 
of the refractory which must be reheated is reduced, 
resulting in a lower temperature loss. 

Ladle Heat Wasted 

Obviously, if covered ladles are to be used to the 
greatest advantage, they should be kept closed until 
refilled. In many cases such ladles wait for metal at the 
cupola with the lids thrown back. This thoughtless 
waste of heat results in an excessive loss of tempera 
ture due to unnecessary cooling of the refractory. 

Practices in which the metal is rehandled two, 
three, or even four times, from the cupola to the mold 
are not uncommon. Such rehandling may consist of 
tapping from the cupola into a receiver, pouring into 
a distribution ladle, and finally to a smaller pouring 
ladle. Unless such handling systems transport an un 
usually large quantity of metal, thus keeping the ladles 
at a high temperature, there is bound to be excessive 
temperature loss between the furnace and the mold. 

The remedy for such losses is to arrange the han 


Metal temperature 
losses are reduced 
by use of covered 
pouring ladles, 
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dling system to eliminate transfer of metal from one 
ladle to another wherever possible, and use covered 
and insulated ladles where this equipment is practical. 
Some foundries using covered pouring ladles on light 
work find it an advantage to bring such ladles directly 
to the cupola for refilling, thus almost eliminating 
the temperature loss which results from each reladling 
of the metal. 

Ladle Losses: For the purpose of this discussion 
ladle losses will be limited to the loss of temperature 
after iron is in the ladle or receiver. Such temperature 
loss is caused by radiation of heat from the metal to 
the atmosphere, either through the refractory of the 
ladle lining or from the surface of the metal in the 
ladle. The rate of such heat loss is affected by many 
factors. The principal ones are: 

(1) Size of ladle. Large ladles present less surfac: 
area in proportion to their capacity than small ladles, 
and metal held in them will lose temperature less 
rapidly, 

(2) Covering of the ladle. Provision of a cover for 
the ladle prevents a great deal of radiation of heat to 
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Heat losses from open ladles are due to the tendency 
of the refractory to cool rapidly between fillings. 


the atmosphere and will delay cooling of metal in the 
ladle after it is filled. This is in addition to the control 
of temperature loss from the refractory when the ladle 
is empty. Thus, covering the ladle reduces temperature 
loss by two distinctly different methods. 

(3) Provision of insulation between the refractory 
and ladle shell will cut down radiation losses through 
the refractory. 

(4) Proper preheating will help prevent excessive 
loss of temperature on the first few ladles handled. 

Actually, ladle losses as contrasted to transfer losses 
are rather small. This is particularly the case in large 
ladles, as can be attested to by anyone who has waited 
while a ladle of excessively hot metal cooled sufficiently 
for pouring a large casting. 

Forehearths or Receivers: It is generally realized that 
the receiver has many useful functions in the cupola 
melting department. It provides for increased uni- 
formity of metal composition, but such equipment can 
also result in what may be very serious losses in metal 
temperature. 

The following figures have been reported as rep 


resentative of temperature losses in a 3-ton elongated 
receiving ladle of typical design operated approxi 
mately one-half full: tapping temperatures of 2650 F, 
2700 F, and 2750 F had losses in the receiver of 80 F, 
100 F, and 120 F, respectively. These are average fig- 
ures taken after the unit was in operation. Another 
small receiver of 114-ton capacity, handling 16 tons 
per hour, is reported as responsible for a temperature 
loss of 40 F to 60 F. 

Such temperature losses are a severe handicap in using 
receiver equipment when producing light-section cast- 
ings. When the unit is not thoroughly preheated, the 
loss in temperature early in the heat may be double or 
even treble this figure. Older types of open receiving 
ladles also show metal temperature losses considerably 
higher than those quoted above. 

When operating receivers, metal temperature loss 
can be minimized by: 

(1) Balancing the equipment with the melting 
rate of the cupola. It should hold no more than a 15- 
min accumulation of iron. The faster the metal goes 
through a receiver the less the temperature loss. In 
other words, a receiver which is handling approxi 
mately 10 tons per hour and showing a temperature 
loss of 100 F, would show a loss somewhere in the 
neighborhood of 50 F if the same unit were used on 
a large cupola melting 20 tons per hour. The lowe 
temperature loss may at times be more important than 
the advantages of mixing a larger volume of metal. 

(2) Provision of adequate preheating facilities in 
the form of a large gas or oil torch. The receiver 
should be as hot as possible when first filled. This is 
a critical period of the heat, and low-temperature 
metal is particularly serious at this time. 

(3) Elimination of the obsolete uncovered type of 
receiving ladle. 

(4) In using covered receivers, keep the openings in 
the cover as small as practical. Many of these receivers 
have about one third of the top open at the point 
where the metal enters the receiver. A narrow slot for 
the introduction of metal will do just as well and 
cause less temperature loss. 

(5) The writer believes that the design of some of 
these receivers could be improved. For instance, where 
desulphurizing is not performed, the elongated type 
of ladle could probably be shorter and of somewhat 
greater diameter, resulting in a more compact bath. 
The more compact the metal bath, and the less sur- 
face presented to the refractory and atmosphere above 
the metal, the lower will be the temperature loss. 

(6) When using a receiver, it may be well to take 
advantage of the somewhat higher temperature metal 
obtained from the cupola when front slagging is used, 
compared to the conventional intermittent tapping. 

While many of the items mentioned are small parts 
of the whole picture, in the aggregate they can add up 
to an abnormally large loss in the temperature of metal 
from the time it leaves the cupola until it enters the 
mold. Summarizing these points, to conserve all pos 
sible temperature in the metal from the intermittently 
tapped cupola: 

(1) Watch the tapping practice. Use a reasonably 
large tap hole and provide the cupola with as short 
a covered spout as practical, lined to form a compact 
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stream and with sufficient slope to get the metal down 
the trough and into the ladle rapidly. 

(2) Carefully preheat receivers and ladles. 

(3) Avoid transfer of the metal from one ladle to 
another whenever possible. 

(4) Utilize well designed covered and insulated 
ladles for transfer of metal and pouring where practi 
cal, handling these ladles in such a manner as to con- 
serve heat. 

\ little attention to these few details will pay biz 
dividends in any foundry producing light-section work. 
Neglect of them can mean serious trouble, as has been 
demonstrated many times. 

Cooling of Metal: Under the subject of control of 
temperature comes the cooling of metal which is too 
hot, as well as the conservation of metal temperature. 
This problem can be almost as big a headache as cold 
iron. Any foundryman producing heavy work can 
vouch that it takes a long time for a ladle of excessively 
hot iron to cool. Metal can be cooled to a suitable 
pouring temperature in several ways: 

(1) It can be left to cool in the ladle, a slow pro 
cedure in large ladles and one that may interfere with 
production continuity or melting rate of the cupola. 

(2) Additions of cold scrap, either iron or steel, can 
be made in the ladle. An addition of one pound of 
scrap per ton of metal will reduce the temperature 
about | F: 50 1b of scrap per ton will mean a 50 F re 
duction. Any scrap used for this purpose should be 
clean, dry and free of rust. The writer dislikes the prac- 
tice of adding cast iron scrap, feeling that it opens up 
the structure of the iron and tends to cause internal 
porosity defects in some castings. Clean steel scrap may 
not be objectionable and, where the metal is both too 
hot and too soft for a heavy casting, a ladle addition o' 
steel scrap may be a convenient method of improving 
the structure as well as controlling the temperature. 

(3) Metal can be reladled. Pouring from one ladle 
into another colder ladle will result in a substantial 
and rapid decrease in temperature of some 100 F, de 
pending on the volume of the metal and the tempera 
ture of the ladle involved in the transfer. 

(4) A minor reduction in metal temperature can be 
obtained by bringing back a portion of the preceding 
tap when the ladle is returned to the cupola for refill 
ing. Whether this measure is practical will depend on 
conditions in a given shop. 

Special Equipment for Metal Temperature Control: 
Thus far, only the methods of temperature control 
which can be practiced by any foundry have been pre 
sented. In some cases, these methods are more suitable 
for the jobbing type of foundry than the high produc 
tion plant. Many methods of obtaining accurate con- 
trol of the temperature of the iron as it enters the mold 
have been devised for the use of the high production 
foundry. These include the elaborate pouring system 
adopted by a couple of high production plants in 
which metal is transfetred directly from a melting o1 
holding furnace to molds on a conveyor which loops 
in front of the furnace. In these cases, each mold is 
poured at the temperature of the metal issuing from 
the furnace, and this temperature can be easily main- 
tained mold after mold on round-the-clock operation. 

Other plants have installed electric furnaces in place 
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of the usual cupola forehearth or receiver. Metal may 
be tapped directly into the furnace from the cupola, ot 
may be transferred by ladle. The electric furnace usual 
ly carries a large bath and, in addition to improved 
temperature control, such installations make possible 
accurate adjustment of analysis. In a foundry feeding 
metal directly to a high production conveyor, such ac 
curate control of tapping temperature results in almost 
equally accurate control of temperature at the mold. 

Another less ambitious scheme has been used by at 
least one of the smaller foundries. In this case, cupola 
metal is transferred to a powdered-coal-fired holding 
furnace located at the pouring station on a conveyot 
line. This unit does not materially increase the tem 
perature of the metal contained in it, but does prevent 
a temperature loss and certainly helps promote uni 
formity of both chemical composition and temperaturc 
of the metal reaching the mold. 


Examine Handling Methods 


Such schemes, no doubt, involve an excessive capital 
investment for the smaller foundry, but a careful analy 
sis of handling methods to insure most efficient use ol 
existing equipment will still pay big dividends in many 
plants, and may suggest modifications in practice 
which could result in improved operation. It might be 
well for the individual foundry manager to make a 
critical examination of his metal handling. 

This matter is most serious in the case of foundries 
making light-section castings. The foundry producing 
this type of work, which is set up to bring covered 
ladles directly to the cupola for filling and to pow 
molds from the same ladles, has a distinct advantage 
compared to the plant which must reladle metal one on 
more times. Handling metal through an open transfer 
ladle and using open pouring ladles or hand ladles at 
the molding floor will cause the latter plant to experi 
ence some 200 F greater loss in iron temperature. 

Such temperature losses cost money. ‘They may make 
necessary the use of excessively large quantities of cu 
pola fuel, and certainly a little difficulty in the melt de 
partment can readily put such a light-casting foundry 
in serious difficulty. Even simple expedients such as the 
equipping of transfer ladles with homemade covers 
can make a big difference in the temperature of the 
metal received at the pouring floor. The glare of whit 
hot metal in open ladles may lend a certain amount of 
glamour to the foundry scene, but only at the price o! 
wasted efficiency, danger of increased scrap losses, and 
unnecessary discomfort for the foundry personnel. 


New, Smaller A.F.S. Pins Available 


Contrasted here in ac 
tual sizes are the old 
A.F.A. pin and the new, 
smaller A.F.S. pin, re- 
duced in size by popular 
demand of members of the 
Society. The new % in. diameter A.F.S. pins will be 
traded for the old American Foundrymen’s Associa 
tion pins at no extra cost or are available at $1 each 
from the American Foundrymen’s Society National 
Office, 616 S. Michigan Avenue, Chicago 5, Illinois. 





PURDUE AND QUAD CITY REGIONALS 
SCHEDULED EARLY IN NOVEMBER 


Mippite West will be the scene of two A.F.S. Re- 
gional Foundry Conferences early in November—the 
Purdue Metals Casting Conference at Purdue Univer- 
sity, West Lafayette, Ind., November | and 2, and the 
Quad City Foundry Conference at the Blackhawk 
Hotel, Davenport, lowa, November 8 and 9. Sched- 
uled for October 19 and 20 at the Shamrock Hotel, 
Houston, is the Texas Regional Foundry Conference. 
Sponsored by the A.F.S. Texas and Texas A & M 
Student Chapters, the program for this event was 
reported in the September, 1950, issue of AMERICAN 
FOUNDRYMAN. 

Purdue Metals Casting Conference 

Held for the fourth time at Purdue University will 
be the Metals Casting Conference, November | and 2, 
sponsored by Purdue University in cooperation with 
the A.F.S. Central Indiana and Michiana Chapters. 
Conference Committee is headed by Robert Spurgin, 
III, Swayne, Robinson & Co., Richmond, Ind., with 
C. T. Marek, Department of General Engineering 
Purdue University, as vice-chairman, and R. W. Lind- 
ley, Department of General Engineering, Purdue, as 
Conference secretary, Program Chairman for the Con- 
ference is L. D. Reiff, Superior Steel & Malleable 
Casting Co., Benton Harbor, Mich. 


PURDUE METALS CASTING CONFERENCE PROGRAM 
Thursday, November 1 


9:00 am REGISTRATION 

10:00 am Genera Meetine. A. A. Potter, Dean, Purdue Uni 
versity Schools of Engineering, “University’s Interest in Indus 
try.” A.F.S. National Vice-President I. R. Wagner, “Industry's 
Interest in Education.” Ernest H. Reed, International Har 
vester Co, Chicago, “Evaluation and Training of Personnel 
for Industry.” 

12:30 pm LUNCHEON 

1:30 pm Tecunican Meeting. John ¢ 
Inc., Boston, “Looking Inside Castings with Atomic Energy.” 
3:00 pm “‘Trecnnicat. Meetinc. Royal G. Tobey, Eastman Kodak 
Co., “The Practical Side of Non-Destructive Testing with Cor 
rective Measures.” 

Oven House at Purpur Founpry 

6:30 pm Conrerence Banquet. Speaker, E. A. McFaur, North 
western University, “How Confused Can We Get?” 


Pennock, Tracerlab, 


Friday, November 2 


10:00 am ‘Tecunican Meetinc. Film, “The A-D-M of Cores,” 
W. B. Bishop, Archer-Daniels-Midland Co., Cleveland. 

11:00 am) “Tecunicat Meetinc. Walter Jaeschke, Whiting Corp., 
Harvey, Ill.. “Sources of Trouble in Cupola Operation.” 

12:15 pm LUNCHEON 

1:30 pm) Tecunicat Mrerinc. R. W. Gardner, Ford Motor Co., 
Dearborn, Mich., “Practical Quality Control.” 

2:30 pm Trcunicat, Meetinc. Film, “Mechanization in Mold 
ing,” Harold Weimer, Beardsley & Piper Co., Chicago. 

3:30 pm Conrrrencek SUMMARY. Paul Harlan, Electric Steel 
Casting Co., Indianapolis 


Quad City Regional Conference 


First A.F.S. Quad City Regional Foundry Confer- 
ence, sponsored by the A.F.S. Quad City Chapter, will 
be held November 8 and 9 at the Blackhawk Hotel, 
Davenport, Iowa, and will have as its theme, “Better 
Castings Through Knowledge” 

Chairman of the Conference is A. D. Matheson, 
French & Hecht Division, Kelsey Hayes Corp., Daven- 
port, with W. C. Bell, Frank Foundries Corp., Moline, 
Ill., as co-chairman. Eric Welander, Union Malleable 
Iron Works, East Moline, IIL, is program director, 
and R. E. Miller, John Deere Planter Works, Moline, 
is Conference secretary. 

Conference Committee members are Boyd L. Hayes, 
Union Malleable Iron Works, East Moline; C. R. 
Marthens, Marthens Co., Moline; C. S$. Humphries, 
C. S$. Humphries Aluminum Foundry, Moline; Harold 
Rasmussen, General Pattern Corp., Moline; Clifford 
Erikson, Frank Foundries Corp., Moline; and A. H. 
Putnam, A. H. Putnam Co., Rock Island, HL. 

Registration, according to Conference Chairman 
W. C. Bell, will be $12.00 for the entire Conference 
and will include six technical sessions, two luncheons 
and the Banquet. Those wishing to attend may reg- 
ister in advance by writing Conference Secretary-Treas- 
urer R. E, Miller, John Deere Planter Works, Moline, 
Il]. Room reservations must be made directly with the 
management of the Blackhawk Hotel. 


QUAD CITY REGIONAL CONFERENCE PROGRAM 
Thursday, November 8 


9:00 am REGISTRATION 

10:00 am) GenrrRAL Meetinc. Opening address by A.F.S. Na 
tional President Walter L. Seelbach 

10:45 am Genera Meerinc. George K. Dreher, Foundry Edu 
cational Foundation, Cleveland, “You Can Help.” 

12:15 pm Luncueon. Speaker, John T. Brown, J. I. Case Co., 
“Importance of Supervision in Today's Problems.” 

2:00 pm ‘TECHNICAL Mretinc. Walter Jaeschke, Whiting Corp 
“Cupola Practice.” 

3:40 pm TrcunicaL Merrinc. Emil Schmidt, Studebaker Corp., 
“Foundry Mechanization.” 

6:30 pm CONFERENCE BANQuer. Speaker, Col. Jack Major, 
“Taxes, Women and Hogs.” 


Friday, November 9 


9:00 am REGISTRATION 

10:00 am Tecunica Meerinc Zigmund Madacey, Caterpillar 
Tractor Co., “Modern Methods of Producing Cores.” 

12:15 pm LuNcHron. Speaker, Col. W. W. Warner, Comman 
dant, Rock Island Arsenal, Rock Island, IIL, “The Arsenal's 
Role in National Defense.” 

2:00 pm ‘TrcHnicaL Meetinc. John B. Caine, foundry consult 
ant, Wyoming, Ohio, “What Do We Know About Sand?” 
3:40 pm = Tecunican Mrenmnc. Robert P. Schauss, Werner G. 


Smith, Inc., “Gating and Risering.” 
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PATTERNS 


E. M. Davis, Technologist 
Forest Products Laboratory,* Forest Service 
U. S. Department of Agriculture 


FEW woop pRropucts are so small in volume and at 
the same time of such great importance as patterns. 
Only about two boards out of every thousand produccd 
at the sawmill are consumed by the patternmaker, but 
these two are highly important to the foundryman, to 
the machine manufacturer and, indirectly, to the con- 
sumer. Parts of automobiles, oil burners, sewing ma- 
chines, electric refrigerators and household equipment 
require patterns at some stage of manufacture. 

Just any wood will not do for patterns. A good pat- 
tern wood must have low shrinkage so that (once it 
has been properly dried) changes in dimension caused 
by the moisture in the air will be negligible. It must 
also be low in warping tendencies so that it will hold 
its shape. Good nail-holding power and the ability 
to take nails close to the edges are desirable. 

Light weight makes for greater ease in handling 
large patterns, but it should be combined with a mod- 
derate degree of strength. The good pattern wood 
should also have enough resistance to wear to permit 
re-use many times. Good machining properties are es- 
sential, that is, it should be possible to cut the wood 
smoothly at all angles to the grain with common wood- 
working tools, provided reasonable care is used. An- 
other requirement is the ability to form strong glue 
joints without undue difficulty. 


Wood Species and Quantities Used 


Figures for 1948 show that 69 million feet were used 
for patterns in that year, and 36 million feet for flasks. 
This paper is limited to pattern lumber, which is 
much the more exacting use of the two. 

Eighty-four per cent of the woods used for patterns 
are native softwoods, including 78 per cent of soft 
pines, chiefly eastern white pine and sugar pine. Sev- 
eral native hardwoods are used on a small scale, princi 
pally maple and basswood. Mahogany has the prop 
erties desired for pattern woods and comprises 8 per 
cent of the total wood used for this purpose, or slightly 
more than the percentage for all native hardwoods. 
It is the only foreign wood used in any significant 
volume. Consumption of various species for patterns 
and models for the year 1948 is listed in the table. 

The preferred pattern woods have certain, similar- 
ities in grain and structure. The end grain of eastern 
white pine as seen under a microscope (Fig. 1) illus- 
trates some of these features. The wood consists largely 
of thin-walled cells with relatively large openings. 
These are the springwood cells. Each year’s growth 
~ *Maintained at Madison, Wisc., in cooperation with the 
University of Wisconsin. 
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Types of woods suitable for pattern purposes, prop- 
erties, and methods of processing are described in 
this article. Moisture contents of pattern woods, shrink- 
age upon kiln or air drying, and drying to a point of 
equilibrium with the atmosphere are important factors. 


Fig. 1—Photomicrograph of end grain of eastern 
white pine shows the cell structure typical of a light 
weight, uniform, and homogeneous wood. Large open 
ings are resin ducts, Sugar pine has similar structure. 


also includes a few rows of summerwood cells with 
thicker walls and much smaller openings. This typ« 
of structure makes for a relatively lightweight, uni 
form, and homogeneous wood. The few large-sized 
openings are the resin ducts through which the nat- 
ural resin circulates in the tree. The structure of sugar 
pine is similar to that of eastern white pine. 

Green wood may have a moisture content of 30 to 
300 per cent, depending on the species and on whether 
the wood is heartwood o1 sapwood. Sapwood typically 
has higher moisture content than heartwood. 

Water is held in wood in two ways: (1) free wate1 
in the cell cavities; (2) imbibed water in the cell walls. 
As the wood dries, the free water leaves first. The fiber 
saturation point is the point at which all the free 
water is gone and all the imbibed water remains. This 
is usually about 30 per cent moisture content. It is 
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Softwoods M feet Hardwoods M feet 
Pine: Maple i 1,976 
Eastern white 27,579 Basswood 1,361 
Sugar 19,158 Yellow-poplar 738 
Ponderosa 3,897 Oak IRS 
Western white $412 Birch 290 
Southern yellow 2,597 Cherry 230 
Spruce 160 Black walnut 92 
Douglas-fir 129 All other native hard 
All other softwoods 292 woods 137 
Total softwoods 57824 Total native hard 
woods 
Mahogany 
Other foreign hard 
woods 
Total foreign hard 
woods 


Total of all species 69,015,000 FBM 








Fig. 2—Examples of 
No. 1 Shop (left) 
and Factory Select 


(right) 


grades of 


ponderosa pine 
which are largely 


used for 


important, because it is the point at which shrinkage 
begins. Most of the water may actually be dried out of 
a board before it starts to shrink. 

Eastern white pine, which is one of the low-shrink- 
age woods, shrinks about 4 per cent in volume when 
dried from green to 12 to 15 per cent moisture content, 
about 6 per cent from green to 6 to 7 per cent moisture 
content, and about 8 per cent from green to oven-dry. 
Under conditions of actual use, lumber seldom gets 
drier than a moisture content of 6 to 7 per cent and, 
for all practical purposes, 6 per c¢nt shrinkage in vol- 
ume is about as much as is ever obtained. 

For patterns, as for other uses, it is desirable to dry 
lumber to the equilibrium moisture content. This is 
the point at which the moisture content of the wood 
is in balance with that of the surrounding air. It will 
vary at different seasons, but is usually about 6 to 8 
per cent in heated buildings in the winter. 

Protective coatings on patterns, such as paint and 
shellac, will retard changes in moisture content, but 
will not entirely prevent them during long periods of 
either abnormal wetness or dryness. 


“Air Dry” Varies With Locality 

Few dry kilns are operated at mills that saw eastern 
white pine. Unless commercial kiln drying is available, 
therefore, it is usually necessary to buy this wood in an 
air-dry condition. Air dry is a somewhat elastic term 
because of different climatic conditions in different 
parts of the country. Lumber in some parts of the West 
may air dry to 10 per cent moisture content in the 
summer, while in the Lake States about 15 per cent 
would be the minimum. 

Practically all large mills that saw sugar pine and 
ponderosa pine have dry-kiln capacity sufficient for 
the “Select” and “Shop” grades. The term “kiln dried” 
should be related to a definite moisture content; othe 
wise it merely means that the lumber in question has 
been put in a kiln and dried to an indefinite degree. 
For pattern purposes, a moisture content of not more 
than 8 per cent is probably desirable. For dry wood, 
storage in a heated, ventilated room is advisable. 

The grades of lumber required for patterns vary ac- 
cording to the types and sizes of patterns made, In the 
pines, Select and Shop grades are chiefly used. 

The best pieces in the select grades are entirely 
clear. The poorest pieces admit a few small defects. 
In general, however, the select grades consist of boards 
that are suitable for use as a whole. Their chief use 
is in patterns of a type that requires clear material 
in large sizes. The best grade of select described in 
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patterns. 


specifications is B and Better. In recent years, however, 
an increasing number of mills have been combining 
B and Better with C Select, with C and Better as their 
best grade. The lowest select grade is D Select. 

The pine grades used in largest volume for patterns 
are the shop grades. These run from 5 to 24 in. in 
random widths, mostly 1144 in. and thicker. Shop 
grades were originally intended to be cut up for manu- 
facture into sash and doors. The best of these grades, 
Factory Select, is illustrated in Fig. 2. Like all shop 
grades, this one is characterized by a few coarse defects 
with areas of clear wood between. Poorer shop grades 
have more numerous defects and smaller clear areas. 

Ihe Factory Select grade is required to yield 70 
per cent of its area in door cuttings as compared with 
50 per cent for the next lower grade, No. 1 Shop. No. 
2 Shop requires only 25 to 40 per cent of door cut 
tings, according to the quality of the cuttings. 

The grades of No. | Common and No. 2 Common 
are sometimes used where knots are allowable. Knots 
in these grades are numerous but are sound, tight, and 
small to medium in size. Common grades come mostly 
in 4- to 12-in. widths and 1-in. thickness. 

Mahogany is sometimes used for patterns that are 
to receive somewhat harder than average use. This 
wood is graded under the rules of the National Hard- 
wood Lumber Association, and the pinwormy grades 
are the ones used for patterns as a rule. Pinwormy 
mahogany is made in three grades: Firsts and Seconds, 
No. | Common, and No. 2 Common. These differ little 
from the standard grades of the same name except that 
they allow pinworm holes within certain limits. 


Housing Fund Subscriptions Continue 

Donations to the A.F.S. Building Fund for a pet 
manent home for the American Foundrymen’s Society 
are still coming in. Although active solicitation of 
funds has ceased, a number of individuals, chapters 
and companies have increased their original contribu 
tions or have become charter subscribers within recent 
months. Plans for the $140,000 (to date) permanent 
home for the Society are well under way, with Chicago 
vicinity chosen as the site, and architects and plans now 
being selected. 


CHARTER SUBSCRIBERS 
(August 20 - September 20) 
CHAPTER CONTRIBUTORS 
Texas Chapter 


INDIVIDUAL CONTRIBUTORS 
American Society for Metals, Cleveland 
Rochester Erie Foundry Co., Rochester, N. ¥ 
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FORMULATE PLAN 
SAFETY & HYGIEN 


INDUSTRY-WIDE BACKING of a 


standingly evident as representatives of every segme 
of the metal castings industry, members of the newly 
constituted A.F.S. Safety & Hygiene & Air Pollution 
Committee, met at Chicago’s Congress Hotel Septem- 
ber 24 to work out details of the program. 

“The time has come when the foundry industry 
must determine whether it will lead or be led in for- 
mulating safety, hygiene and air pollution control prac- 
tices for the metal casting industry,” Committee Chair- 
man James R. Allan, International Harvester Co., 
Chicago, said in opening the meeting. Foundry man- 
agement, he added, must be educated to recognize and 
correct safety, hygiene and air pollution hazards with- 
in its own industry, before outside non-industrial 
groups force corrective measures upon it. 

Chairman Allan introduced A.F.S. Technical Direc- 
tor S. C. Massari, who expressed pleasure in having 
the foundry industry so well represented. Interest in 
these important phases of the industry has been grow 
ing rapidly in the past few years, Mr. Massari said, so 
much so that in 1950, the A.F.S. Board of Directors 
voted for the reestablishment and expansion of its 
past programs. 

Committee members, representing many compo- 
nents of the metal castings industry, when called upon 
to state whether they believe there is a definite need 


Representatives of a wide segment of the foundry in- 
dustry attending the September 24 meeting of the 
A.F.S. Safety & Hygiene & Air Pollution Committee 
are, clockwise from lower left: Dr. J]. C. Chivers, 
Crane Co.; James A. Purdy, Michigan Mutual Liabil- 
ity Co.; F, A. Patty, General Motors Corp.; H. H. 
Moore, V. Duranceau and J. P. Radcliffe, all of Ford 
Motor Co.; ]. M. Kane, American Air Filter Co.; A. G. 
Granath, National Engineering Co.; A.F.S. Safety ¢ 


~~ RABRDARRRE 
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TRY-SPONSORED 
UTION PROGRAM 


a program, were unanimous in the opinion 

velopment of engineering standards for Safety 

ygiene & Air Pollution would mean one of the most 
significant forward steps in foundry history. 

First step in the program, the committee decided, 
will be to review and revamp existing Safety & Hygiene 
& Air Pollution codes. It was also recommended that 
the term “codes” be eliminated in favor of “recom 
mended safe practices” or “suggested safe practices.” 
Particularly in need of early attention, it was sug 
gested, are problems involving sand systems, ventila 
tion of melting furnaces, fume control for core ovens, 
noise problems in cleaning rooms, dust control in 
pattern shops, and maintenance of dust systems. 


Small Foundries a Major Consideration 


Committee members emphasized the need for direct 
ing the program to the small foundry’s problems as 
well as to the larger plants. The committee, as an in 
dication of its interest in directing a major share of its 
effort toward the small plant, voted to appoint two 
representatives from small foundries to the steering 
committee for this purpose. One would represent fet 


rous foundries and the other non-ferrous. 

Several committee members said that their com 
panies have collected tec hnical data on dust control 
and air pollution, and suggested that this data be 


gathered and reviewed by the committee and made 


Hygiene & Air Pollution Program Director Kenneth 
M. Morse; Committee Chairman James R. Allan, In- 
ternational Harvester Co.; A.F.S. Technical Director 
§. C. Massari; Kenneth Smith, Caterpillar Tractor Co.; 
A.F.S. National Secretary-Treasurer Wm. W. Maloney; 
W. O. Vedder, Pangborn Corp.; Dr. L. Hamlin and 
Edwin J]. Wallman, both of American Brake Shoe 
Company; Dr. Dudley A. Irwin, Aluminum Company 
of America; and C. C. Sohl, American Steel Foundries 





available to the foundry industry. Equal emphasis, it 
was agreed, must be placed on safety, since statistics 
prove that this is one of the foundry industry's most 
vital problems. 

Medical members of the committee urged that 
sound medical opinion be taken into consideration in 
preparing recommended engineering practices. ‘The 
committee agreed that this is essential and appointed 
a medical sub-committee to be headed by Dr. Dudley 
\. Irwin, Aluminum Co. of America. 

Kenneth M. Morse, newly-appointed staff director 
for the Safety & Hygiene & Air Pollution Program, 
outlined the contemplated program for the industry 
and the committee approved the points discussed. As 
an immediate project, Chairman Allan suggested that 
a foundry welding code be developed, since he has 
already laid the groundwork for one. 

The committee further decided that all publications 
it develops in the fields of safety, hygiene and air pol- 
lution be made available at a nominal price to insure 
wide distribution. Sub-committees will be appointed 
in the near future and member companies will be con- 
tacted to find whether they have men on their staffs 
who can and will contribute to the, Safety & Hygiene 
& Air Pollution Program. 


$350,000 Needed for 10-Year Program 
Concluding the meeting, A.F.S. National Secretary- 
I'reasurer Wm. W. Maloney outlined the formula 
upon which solicitation of funds for the Safety & 
Hygiene & Air Pollution Program will be based. The 
committee approved the formula, which will enlist the 
cooperation of the foundry industry in_ raising $350, 


000 within three years to carry out a 10-year program. 
Mr. Maloney also stated that an interesting Safety & 
Hygiene & Air Pollution series of technical meetings 


is being developed for the 1952 A.F.S. International 
Foundry Congress next May in Atlantic City. 


Committee Represents Entire Industry 

Committee members and invited guests attending 
the meeting were: Chairman James R. Allan, Interna- 
tional Harvester Co., Chicago; Dr. J. C. Chivers, Crane 
Co., Chicago; F. A. Patty, General Motors Corp., Sagi- 
naw, Mich.; H. H. Moore, V. Duranceau and J. P. 
Radcliffe, all of Ford Motor Co, Dearborn, Mich.; 
James A. Purdy, Michigan Mutual Liability Co., De 
troit; J. M. Kane, American Air Filter Co., Louisville. 

\. G. Granath, National Engineering Co., Chicago; 
Kenneth Smith, Caterpillar Tractor Co., Peoria, IL; 
W. O. Vedder, Pangborn Corp., Hagerstown, Md.; 
Dr. Dudley A. Irwin, Aluminum Co of America, Pitts- 
burgh; C. C. Sohl, American Steel Foundries, Chicago; 
and Dr. L. Hamlin and Edwin J. Wallman, both of 
American Brake Shoe Co., New York. 

\.F.S. Staff members present were National Secre- 
tary-Treasurer Wm. W. Maloney, Technical Director 
S. C. Massari, and Kenneth M. Morse, Safety & Hy- 
giene & Air Pollution Program director. 

Unable to be present was H. A. Forsberg, Conti- 
nental Foundry & Machine Co., East Chicago, Ind. 
Peter E. Rentschler, Hamilton Foundry & Machine 
Co., Hamilton, Ohio; and Chester K. Faunt, Chris- 
tiansen & Olsen Foundry Co., Chicago, were elected 
members of the committee at the meeting. 
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Schedule Tours of A.F.S. West Coast 
Chapters for Top Foundry Speakers 


EIGHT PROMINENT FOUNDRYMEN and foundry sup- 
pliers are available to speak at the five A.F.S. West 
Coast Chapters this season, according to a schedule 
arranged by A.F.S. Technical*Director S.C. Massari at 
the joint request of the chapters. 

The speakers will deliver technical talks consecu 
tively at the Southern California, Northern California, 
Oregon, Washington and British Columbia Chapters, 


1. R. Wagner W. B. Bishop 


beginning with the September and ending with the 
\pril meetings. The speakers, their subjects, and the 
dates at which they have appeared or will appear suc 
cessively at the chapters in the order named above are: 

Warner B. Bishop, Foundry Products Div. Archer 
Daniels-Midland Co., Cleveland, “Core Practice Con- 
trol,” September 14, 17, 19, 20 and 21; L. D. Prid 
more, International Molding Machine Co., LaGrange 
Park, Ill., “Technique of Core Blowing,” and A.F.S. 
National Vice-President I. R. Wagner, “Tools, Tech- 
niques and Taxes,” both speaking at the Northwest 
Regional Foundry Conference, October 5 and 6; Ralph 
L. Lee, Grede Foundries, Inc., Milwaukee, “Do You 
Know Your Costs?”” November 9, 12, 14, 15 and 16: 
William Romanoff, H. Kramer & Co., Chicago, “Brass 
and Bronze Foundry Practice,” January 11, 14, 16, 
17 and 18. 

Clyde A. Sanders, American Colloid Co., Chicago, 
“Foundry Sands,” January 8, 11, 13, 14 and 15; Hiram 
Brown, Solar Aircraft Corp., Des Moines, Iowa, “Light 
{lloy Foundry Practice,” or “Non-Ferrous Core Sand 
Practice,” March 14, 17, 19, 20 and 21; and Donald 
McCutcheon, Ford Motor Co., Dearborn, Mich., ““Non- 
Destructive Testing,” April 11, 14, 16, 17 and 18. 


Solicit Recommendations For Awards 
RECOMMENDATIONS for 1952 A.F.S. Gold Medal and 
Honorary Life Membership awards are being so 
licited from the Board of Awards, and the chairmen of 
the Society's technical divisions and general interest 
committees. Deadline for receipt of recommendations 
is November 1. Statements supporting recommenda- 
tions are expected to include explicit reasons for the 
recommendations and complete data on the men. 
Meeting in December, the Board of Awards will 
select the men to be honored at the 1952 Convention. 
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GRAPHITE NODULES... 


a note on spherulization 


F. H. Buttner, H. F. Taylor, and 
John Wulff* 


One of the oldest and most persistent of metallur 
gists’ dreams has been to make the graphite in cast 
iron precipitate or grow in nodular form rather than 
as flakes. At the 1948 Convention of the American 
Foundrymen’s Society in Buffalo, N.Y., representatives 
of the B.C.1.R.A, in England! and of the International 
Nickel Co.2 in America, introduced different methods 
for producing spherulitic graphite cast irons. The 
former used cerium to turn the trick and the Ameri 
cans used magnesium. Since that time much specula 
tion and some experimentation has been undertaken 
to explain the nucleation and growth of graphite 
flakes and nodules. 

The following brief note is a possible explanation 
of nodule formation based on (1) Bernauer’s sphe- 
rulitic growth mechanism,* (2) the author’s own work 
on interfacial energies of metals, and (3) the Becker 
Nucleation Theory. From such analysis, it appears 
that the key lies in an evaluation of the interfacial en 
ergy between the liquid melt and the growing graph 
ite particle, particularly in understanding the behavior 
of graphite surfaces as affected by foreign atoms. 

The present authors find that high sulphur, com 
mercial, gray cast iron (cf. Table 1) melted by in 
duction in a pure graphite crucible, under helium, 


Taste 1—ANALYsIs OF SAMPLES REPORTED 





Composition, “ 
Free Combined 
Ss P Si Carbon Carbon 
Commercial Gray Iron..0.099 0.23 2.41 5.44 0.38 
Nodular Tron 0.016 0.040 2.84 3.90 0.19 





wets the crucible; this is shown by the solidified plug, 
Fig. la. Remelted nodular iron (sulphur previously 
removed with magnesium) does not wet the graphite, 
as shown by the plug, Fig. Ib. Thus, the interfacial 
energy between melt and graphite is low in the cas¢ 
of gray iron, and high in remelted nodular tron. 

Keverian® in this laboratory has obtained experi- 
mental evidence to show that graphite begins to 
precipitate, or nucleates in the melt. He finds that 
spherulites nucleate in proeutectic cast irons at tem 
peratures below the liquidus but above the eutectic 
temperature. The particles nucleate in the liquid re 
gion preceding the advancing austenite dendrite front 
where local carben concentrations reach hypereutectic 
proportions. The nodules finally are seen entrapped 
in transformed austenite at room temperature. 

De Sy® finds that all cast irons except nodular irons 
supercool upon freezing. These observations are taken 
not only to indicate that nucleation originates in the 


*Research Associate, Associate Professor of Metallurgy, and 
Professor of Metallurgy, respectively, Massachusetts Institute of 
Technology, Cambridge, Mass 
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of graphite in cast iron 


A possible explanation of nodular graphite formation 
in cast iron is offered by the evaluation of interfacial 
energy between the liquid melt and the growing 
graphite particle. Equations are based on spherulitic 
growth and nucleation theories developed by other 
investigators, and the authors’ work on surface energy. 


melt, but also that in the case of nodular irons, artifi 
cial nuclei already exist in the cooling melt. Under the 
circumstance where the graphite originates in the 
melt, it is to be expected that the influence of high 
interfacial energy between the melt and graphite 
would be such as to favor the spherical form which is 


AF 


particle 


CRITICAL 
ENERGY 


INTERFACIAL ENERGY 


Fig. 1—Qualitative diagram showing relationship be 
tween a given volume of graphite as a flake (2) and as 
a Sphere (3) vs. the interfacial energy between the 


graphite particle and the melt (Equations 2 and 3). 


of lowest surface area for a given volume. In gray cast 
iron, interfacial energy is low and bears little influence 
on the shape of the particle which forms. 

This suggests that apart from the energy stored in 
the surface of a particle, it is easier, or takes less ener 
gy, for the graphite to grow as a plate than as a sphere. 
sernaucr describes how spherulites may form in many 
different organic and inorganic media when an ad 
sorbed film clings to the nucleus and inhibits the 
Girectional growth which normally leads to plates. 

According to Bernauer, the film layer causes the 
particle to grow by means of the lowest energy basal 
plane interface first pushing forth in a front, and then 
flaring out to finally generate a spherical interface 
advancing into its liquid surroundings. By this means 
the basal planes become the skin of the spherulite, 
and the c-direction of the graphite crystal extends 
radially in all directions from the center of the sphere. 
By such a process, dislocations must be introduced 
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Fig. 1A—Crucible wetting occurs with gray cast iron 
melted in graphite tube, as shown by solidified plug. 


Fig. 1B—Solidified plug of nodular graphite cast iron 
melted in graphite tube shows non-wetting of crucible. 


into the crystal in order to maintain uniform atomic 
spacing in all the basal planes throughout the crystal. 

These dislocations introduce added energy into 
the volume of the crystal. Thus, as far as volume 
energy alone is concerned, the plate form is of lower 
energy than the spherical form, and where interfacial 
energy is low, the particle will naturally assume the 
flake form. Bernauer also describes how local pertur- 
bations (at least in temperature and concerntration) 
of adsorbed elements in the immediate surroundings 
of the particle, may lead to the formation of oblong, 
branched, and other wierd structures as departures 
from the idealized sphere. 

The above energy relations can be set down mathe- 
matically following the thermodynamics of the Becker* 
theory of nucleation. The Becker theory states that in 
a solution the beginning of precipitation occurs with 
an evolution of energy, A F, where 

AF = AF, + AF particte- (1) 

AF, is the molar free energy released by the re- 

action, and is by convention negative in sign. 
\F jarticles @ positive term, is the energy that returns 
to the system and resides in the particle itself. AF 
is the driving force of the reaction, and tends to be- 
come a maximum negative value, which means that 
AF yarticte tends to become a minimum, When the 
shape of the particle is a flake, 


A ~ A ~ J = 9 
AF rake LP ccna Y1 gAnake (<) 


where AFrormation is the energy used in forming the 
volume of the flake, and is mainly p V, where p 
is the liquid head and /\ V is associated with the dil 
ference in density between the graphite and the melt. 
Yi is the specific energy at the liquid-graphite inter- 
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face, and Ag. is the area of the flake. In the case of 
the spherical particle, however, the right-hand member 
of the equation has an extra term to account for the 
added dislocations present in the spherical structure. 


F sphere (AF; Veiatin) T Tee _ new (3) 


If a plot is made of Equations (2) and (3), as 


F nastiate VS. 
appears. Equations (2) and (3) are at the moment 
linear, where the area in the last term is the slope 
of the line in each case, and the rest of the right-hand 
member of the equation is the vertical intercept. For 
a given volume in each case, the Apyy. is a greatel 
quantity than Ajjpere; therefore, Equation (2) has 
a steeper slope. However, since the sphere has higher 
volume energy due to the added dislocations, Equa- 


the qualitative diagram of Fig. 1 


tion (3) has a greater vertical intercept. Plotted to 
gether, the two curves cross at a critical energy value, 
below which the flake form is the lower energy shape, 
and above which the spherical particle is the lower 
energy shape. 

What does the inoculant (e.g., magnesium) do to 
gray cast iron to cause it to become nodular? To fit 
the above theory, its effect is threefold. First, it de- 
oxidizes and desulphurizes. Supplementary experi- 
ments of the type mentioned above show that oxygen 
and sulphur added to pure Fe-Si-C alloys change the 
melt from non-wetting to wetting; so the removal of 
these elements from cast iron causes the interfacial 
energy between melt and graphite to increase above 
the critical energy value. Second, the inoculant in 
some way stimulates nucleation and graphite begins 
to grow in the melt. Third, the residual magnesium 
in the melt contributes to the absorbed layer of Bern 
auer, acting to cause the graphite nuclei to grow into 
spheres with the low energy basal gencrating the sur 
face of the sphere. 

It has seemed to the authors, after several years of 
surface energy research at the Metals Processing Lab 
oratory at M.I.T.7, that changing graphite flakes to 
spherulites was in some way an allied phenomenon. 
Bernauer’s work seemed to supply the missing link. It 
is hoped this note will nucleate discussion of this 
interesting metallurgical development and the growth 
of our understanding will follow the Eyring rate 
theory.® 
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Winner of this year’s Outstanding Achievement Award in the Molding 
and Patternmaking Division of Ford Motor Co.'s Annual Industrial Arts 
Awards contest is Robert Sloan of Cleveland's West Technical High 
School, whose rotor discharge casing pattern won out over hundreds 
of high school students’ entries from all over the country. In addition 
to Mr. Sloan, who won a cash prize and a trip to Detroit for himself 
and Instructor William Beifuss, first prize winners are: Pattern, Henry 
Haller, West Technical High School, Cleveland; Molding, Robert Rosen- 
berger and David M. Ciocci of Philadelphia's Murrel Dobbins Voca- 
tional Technical School; and Alan Kloskowski, Lane Technical High 
School, Chicago. Judging was at Chicago's Museum of Science & Industry. 


Photos above show molding and patternmaking entries in Ford Motor Co.'s 
Industrial Arts Awards contest. Right: Alan Kloskowski displays his prize- 
winning fire place grate. Below left: Patternmaking and Molding Judges, 
from left: Thomas Diamond, School Shop magazine; R. C. Hitchcock, R. C. 
Hitchcock & Sons, Minneapolis; and H. A. Soztin, San Jose (Calif.) State College. 
Below right: rotor discharge casing that won Robert Sloan a Ford Outstanding 
Achievement Award—top honor in the molding and patternmaking division. 
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Poor foundry sand practice is 

the possible 31 defects that can occur in 

of gray iron. Of these, 11 defects are directly attribut- 
able to sand—blows, hot tears and cracks, cuts and 
) washes, erosion scabs, expansion scabs, drops, stick- 
‘ers and rats, metal penetration, fusion, swells, ram 
offs, and pin holes. Sand may be a contributing fac- 
‘tor in a dozen other defects—scars, plates, hard or 
‘chilled spots, warped castings, misruns, cold shuts, 
inclusions, crushes, rough surfaces, core raises, run- 
outs and bleeders—all are causes of scrapped castings. 


THUs IT IS READILY APPARENT that proper sand con- 
trol is perhaps the most important~single factor in 
reducing foundry scrap, and it is the author's recom- 
mendation that any foundry running over 5 per cent 
scrap employ a full time sand control man and fur- 
mish him with adequate control equipment. Many 
foundries are reluctant to have an employee devote 
his full time to watching sand throughout the shop, 
following defective castings and pinning the trouble 
where it belongs, but the cost of scrapped castings fan 
offsets that of sand control. 

Since poor sand practice is directly responsible for 
11 of the 31 known gray iron casting defects, this 
paper will tell how each of these defects can be over- 
come through sand control: 

Blows. One of the principal causes of blows is ex- 
cess moisture. Optimum moisture for each batch of 
sand depends upon the proportion of fines and the 
type of clay used, and is determined by testing for 
best permeability, green compression, and other phys 
ical properties. A curve of these properties is then 
plotted and a point established where best results 
are obtained on a combination of all properties. Then 
a tolerance of plus or minus 2/10 of 1 per cent for 
synthetic sands, and 1/2 of | per cent for natural 
sands is set up. 

Synthetic sands require closer control than do nat- 
urally bonded sands, because a straight synthetic 
sand made with new sand and bentonite has a work- 
ing tolerance of only 2.5 to 2.9 per cent moisture. 


Sesven’ s Nore: This paper was originally presented at the 1951 
A.F.S. Wisconsin Regional Foundry Conference. 


ything under this is too dry for proper ramming 
and working, and anything over produces blows in a 
mixture of lake sand, clay-free sand, and bentonite. 

However, a synthetic sand combination of bentonite 
and fire clay has been found to work successfully with 
moisture content as high as 4 per cent. This mixture 
does not dry out as rapidly as other synthetic sands 
and is not too dry to patch and work alter the pattern 


(Top) Metal penetration, usually caused by soft 
¥ ramming or too-high permeability. (Bottom) Se- 


vere penetration caused by soft ramming of core sand. 


AMERICAN FOUNDRYMAN 





is drawn. Neither is it too wet to cause blows and pin 
holes in green sand work. 

The permeability of the sand helps determine 
whether blows will occur. Sand should have at least 
25 points of permeability for every inch of cross sec 
tion of casting it is in contact with, up to about 100 
permeability. Above 100, casting finish is inferior and 
metal penetration (discussed later) may occur. Per- 
meability is an important control test which should be 
made regularly before the sand is used lest it be 
determined too late to be of any great value. 

Iron in core vents is another chief cause of blows, 
but defects arising from this are often attributed 
unjustly to sand. ‘To avoid this, cores should be care 
fully examined at the shakeout, to make sure that 


Top and reverse-side views showing expansion a 
scab caused by improper balance of sand and binders. 


the vents are not plugged with iron, Cores should 
be vented, but at the same time the vents should 
be sealed so that iron cannot get in. 

In bonding cores, it is important that not only 
room temperature characteristics but elevated tem- 
peratures be considered when making up a core sand 
mixture. Normally, elevated sand temperatures are 
about 100 to 200 degrees lower than actual pouring 
temperatures—roughly within a range of 2600 to 2750 F 
for light and medium gray iron castings. Tempera- 
tures above this at the cupola spout are considered 
excellent. By the time molten metal is poured into 


[wo castings at top show > 
stickers, while one at right be- 

low shows rats. Both defects are 
due to using sand with deforma 
tion less than 0.015 in. per in. 


a Blows in the casting below 


and in the one pictured in 
color on opposite page are due 
primarily to excessive moisture. 





e Photo shows iron that flowed into vents in a 

core, stopping gas flow and causing blows and 
blacking scabs. Fins are the result of molten metal 
flowing between core halves because vents were not 
stopped off correctly and cores were badly pasted. 


eB Blacking scab caused by poor venting of cores. 


the receiving or mixing ladle, then relayed to another 
ladle for pouring, at least 100 to 150 degrees are lost 
}and the metal must be handled rapidly to avoid pour- 
Sing below 2600 F. 
_ Hot Tears and Cracks. Bonds in core sand mixtures 
‘burn out in the following order: oil, cereal, pitch, 
‘resin, iron oxide, clays, and silica flour. When an oil- 
‘bonded sand requires more green strength, cereal 
tbinders or clay are added, thus increasing the core’s 
*hot strength and lowering its collapsibility. If non- 
combustibles such as iron oxide, fire elay, and silica 
flour are added, hot strength increases rapidly, and if 
cracks are encountered one of these high hot strength 
producing materials must be deleted. Day to day ob- 
servation in the foundry will indicate whether to 
raise hot strength because of cuts and washes on the 
cores, or whether to lower hot strength because of 
cracks where thin sections join heavy sections. 

The same principle applies to molding sands. Here, 
however, mostly clays, pitch, and sea coal are used 
to produce extra hot strength. For any given clay con- 
tent, high moisture gives high dry strength and high 
hot strength, which in excess are the main reason for 
cracks. Molding sand does not cause as many cracks 
as core sand, unless the casting has several lugs or 
flanges that restrain the casting during contraction, 
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causing a hot tear or hot crack. Hot tears usually oc 
cur before complete solidification and produce marked 
discolorations in the casting, whereas if the crack is 
caused at lower temperatures, the break is cleaner and 
more metallic. 

Cuts and Washes. These can be readily seen where 
erosion or cutting occurs in front of the gate and 
are usually due to soft ramming or lack of bond, 
particularly bond with insufhcient dry or hot strength. 
Generally dry strength and hot strength are in pro- 
portion. For instance, a dry strength of 35 to 40 psi 
has a corresponding hot strength of 75 to 100 psi. 
When dry strength runs around 75 psi, hot strength 
is usually well over 200 psi. 

Such gas producing maierials as sea coal and pitch 
help produce greater hot strength and aid in stopping 
cuts and washes. Three major factors are responsible 
for cuts and washes. In order of importance these are 
sand, gating and risering, and molding. In trying to 
eliminate these defects, it is relatively simple to test 
the sand for dry and hot strength. If the sand tests 
well (somewhere between 40 and 75 psi should be ade- 
quate), gating and risering or ramming is at fault. 


Erosion Scab. An erosion scab is caused by iron 
washing or boiling away a portion of the sand, leaving 
a scab or body of iron attached to the casting and 
depositing a mass of sand in some other part of the 
casting—usually on the cope side. 

Erosion scabs may occur when the sand contains too 
much moisture, contains too much fine material, has 
too ligtle permeability, or has too low a grain fineness 
with too wide a grain distribution. Insufficiently baked 
or green cores can also cause erosion scabs. 

Expansion Scab. This is caused by improper balance 
between sand grains and binders. Sand grains expand 
under heat, while clay, seacoal, and pitch either shrink 
or soften, leaving room for the sand grains to expand. 
A common method of checking a sand for scabbing 
tendency is to make a standard specimen and put it in 
a furnace at about 2500 F. If it does not crack, the sand 
is balanced. If the sand is unbalanced, the specimen 
will develop large cracks and spall off on the surface. 

An effective means of preventing expansion scab- 
bing is to add some such material as cereal or wood 
flour to help cushion the sand grains and allow them 
to expand. When cereal or wood flour burn out they 
leave room for sand grain expansion, producing a bal- 
anced condition wherein clay and binder contraction 
will offset sand grain expansion. 
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Sand with a grain distribution confined largely to 
two or three screens requires wood flour ot cereal to 
control expansion. A sand with wider grain distribu- 
tion needs less of this material, or none at all. The au 
thor prefers the closely controlled sand plus cereal o1 
wood flour method, because grain distribution is 
definitely known and clays can be added to take care 
of green, dry, and hot strengths. 

Use of a four or five screen sand without cereal o1 
wood flour works providing that screen analysis is 
carefully maintained with definite percentages on all 
of the screens. Because of the larger number of screens 
involved, the author believes the sand is much harder 
to control. It takes longer to change screen distribution 
than it does to add an additional 14 of | per cent 
cereal or wood flour to control expansion. If the diffe: 
ential in green compression strength is more than 
2 psi between the facing and the backing sand, the 
facing will spall off, causing expansion trouble unless 
an excessive amount of facing is used. 

Drops, Stickers and Rats. Green compression strength 
and deformation measurements readily determine 
whether sand is responsible for drops. If deformation 
is low, less than 0.015 in. per in., the sand is brittle 
and chips or breaks when the mold is closed, causing 
drops. This can be offset by adding western bentonit« 
until deformation is increased to about 0.020 in. per in. 

Sand low in deformation is also responsible for 


Drops shown in top and bot- 
tom views of casting above, a 
like stickers and rats, are caused 
by using sand with deformation 
of less than 0.015 inches per inch. 


Pin holes shown at right are me 
similar to blows, but differ in 

that they are caused by alien ma- 
terial that causes metal to boil. 
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stickers and rats, and for chipping along edges of the 
casting. Again, deformation must be kept above 0.015 
in. or more, but if deformation is too high the sand 
becomes sticky and gummy, has no flowability, and 
produces roughness and swells. Sand ranging in de 
formation from 0.015 to 0.020 is generally satisfactory. 

Metal Penetration. Soft ramming of sand, or too-high 
permeability, generally cause this defect. It is com 
monly believed that it is almost impossible to have 
too much permeability—but excessive permeability 
can cause penetration. An addition of 10 per cent 
silica flour will reduce permeability from 110 to 70, 
for example, and eliminate penetration. 

A small addition of fines to a sand of closely con 
trolled grain distribution drops penetration readily 
and closes the sand to a point where penetration stops. 
Most foundrymen have encountered small bolt hole 
cores through heavy sections of metal, for example 
from 6 to 14 in. counterweights, where cores are pene 
trated completely. In this case, a permeability of 20 
to 30 is ample to take off gas and prevent blows from 
the cores. A good mix for this core is a sand on the 
70, 100, 140 mesh screen, with about 25 per cent silica 
flour. If the sand is finer grained, say, on the 100, 140, 
200 mesh screen, use from 5 to 10 per cent silica flour. 
This will produce a dry core permeability of 20 to 30 
and will stop penetration. 

Soft ramming of core or molding sand causes high 
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permeability and severe metal penetration, which is 
usually at its worst at the bottom of the casting and 
gets progressively less toward the cope. ‘Too-high pet 
meability combined with a high ferrostatic head, Le., 
a deep mold and high permeability, is responsible for 
this. If cores are improperly pasted, metal is let in 
at the seam, producing a solid mass of metal and sand, 
particularly if the surface is not protected with 
blacking. 


Penetration problems are heightened by an im 


Cracked casting shown in detail 
(left) and overall view (right) was 
caused by addition of too much 
non-combustible material (iron ox- 
ide, fire clay, silica flour) to an oil- 
bonded core sand. Hot strength in- 
creased rapidly, lowering collapsi- 
bility and causing cracks. As in core 
sands, high moisture in molding 
sands can cause excessive dry and 
hot strengths, which in thetr turn 
can produce hot tears and cracks. 


fluxing material and will cause fusion. This simple 
field test is used by sand companies in checking new 
deposits. 

Swells. Swollen and mis-shapen castings can be 
traced to sand that is too high in deformation. A sand 
with a deformation of more than 20 (0.020 in. per in.) 
is gummy, sticky, and hard to ram. Deformation can 
be reduced by adding sea coal, or by using a combina 
tion of clays, such as western and southern bentonite, 
or fire clay and southern bentonite. 


acaba” a Ma MM a 


Too much moisture or fine material in sand, or insufficiently baked green cores are causes of erosion scab, 


proper mixture of large and small sand grains, which 
reduces flowability of the sand by preventing it from 
packing closely. 

Fusion. ‘This is caused by melting of sand, leaving 
a glassy surface of melted sand and bond that is al 
most impossible to chip or grind off the casting. Good 
sands have a pure, hard silica grain with a fusion 
point of about 3100 F. This sand, plus bonding clay, 
has enough hot strength to offset cuts and washes, but 
will not melt at pouring temperatures as high as 
2750 F. 

Fusion occasionally results from use of inadequately 
tested local sands containing such fluxing materials 
as fluorspar and lime. A simple test is made by pou 
ing hydrochloric acid on the sand. If the sand boils 
readily, it should not be used because it contains a 
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Ramoff or Ramaway. This defect is sometimes mistak- 
en for swells and is caused by a sand that is too low in 
flowability and too high in deformation. A ramofl 
occurs when the sand rams up against, or jolts against, 
the pattern and bounces away, leaving a gap between 
the pattern and sand. Close examination of the casting 
will indicate whether its defect is a swell or a ramoff. 
The ramoff follows the true shape of the pattern, ex- 
cept that it has moved a fraction of an inch away from 
its correct position. Elimination of ramofls requires 
that deformation be brought down to approximately 
0.020 to do away with sticky sand. 

Pin Holes. Pin holes are often considered as blows, 
but they are really a separate defect, inasmuch as they 
differ in cause. Sand or any material that causes metal 
to boil, such as clay balls, rusty nails, or shot in the 
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sand will cause pin holes. These are small, pear-shaped 
gas holes not visible on the casting surface or, at their 
largest appear no larger than the point of a pin, 
whence they derive their name. However, when the 
casting is machined, the hole enlarges. The hole is 
always close to the surface if it is a true pin hole. 

\ wet cupola spout, ladle lining, or lip will cause 
enough metal boil to produce pin holes on light sec- 
tion castings, but not in heavier sections unless the 
metal is exceptionally cold when it is poured. The 
slower rate of solidification of heavy sections permits 
gas to escape without forming holes under the surface. 

Although pin holes are principally due to sand, in 
clusion of non-ferrous metals such as lead, tin, anti- 
mony, or aluminum in scrap may cause these defects. 
When an epidemic of pin holes occurs in light section 


bleeders. 


crushes, rough surfaces, core raises, 


work, metal should be checked thoroughly before 
blaming sand for the defects. 

\s previously mentioned, sand may be a contribut- 
ing factor in producing scars, plates, hard or chilled 
spots, warped castings, misruns, cold shots, inclusions, 


runouts, and 


Sand causes these defects only when its faults are 
combined with molding mistakes or with faulty pour- 
ing, equipment, or metal composition. These combina- 
tions must be studied and remedied individually. If 
rigid sand controls are applied in the foundry, 23 out 
of the 31 gray iron casting defects will be overcome 
and reduction in scrapped castings alone will more 
than pay for the time, money, and effort spent on 
adequate sand control. 








LETTERS TO THE EDITOR 








Acid vs. Basic Refining 

In the September issue of 
FOUNDRYMAN, A. H 
following statement on page 52 in his 
article “Basic Refractories and Slags for 


AMERICAN 
Thomson makes the 


Electric Steel Furnaces’—‘Use of basic re 
fractories and basic slags in electric fur 
nace steel melting permits the use of un 
selected scrap, since the basic furnace also 
refines the metal, in contrast to the acid 
electric furnace which does little more 
than melt the charge.” 

It is most unfortunate that a statement 
such as this is published in any magazine 
particularly “The Foundrymen’s OWN 
Magazine.” The statement is totally and 
completely false. We have no criticism of 
basic practice as it has certain advantages 
as well as disadvantages in the production 
of steel for castings. We do, however 
want to make it clear that the acid electric 
methods of steel production in use today 
are as much refining in their actions as 
are the basic electric methods of steel 
production. If there is any question in 
anyone’s mind as to the truth of this, all 
he need do is survey the steel foundries 
in the United States and Canada and see 
how many are melting acid and also note 
the fine quality of steel produced in most 
of these foundries 

Admittedly the rising sulfur content of 
scrap is becoming more of a problem 
every year and basic practice can reduce 
the sulfur 
of investigations going on today to reduce 


There are, however, a number 


sulfur in steel produced by the acid 
process. The early results are encouraging 

We hope M1 
himself with the refining methods used 
in the production of acid electric steel 
and will issue a correction to his state 
ment in the September issue of AMERICAN 
FOUNDRYMAN. 

H. H. Biosyjo, Metallurgist 

Minneapolis Electric Steel Castings Co 


Thomson will acquaint 


Minneapolis 


Mr. Thomson's original statement, con 
densed in editing, included the words 
“the furnace does considerably more real 


refining than does the acid electric fur 
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nace which does little more Possibly 
this can be resolved by determining M1 
Blosjo’s and M1 


“refining” or “real refining’ 


Thomson's interpreta 
tions of 
Any other steel men want to settle this? 
Eprror 

High Production Aids 
We were pleased to find A. J. Ho 
“Gating Principles Applied to 
Gray Tron Casting Produced on Match 
AMERICAN 


warth’'s 


plates” in the July issue of 
FOUNDRYMAN. His ideas can be put to 
good use in our foundry, where we in 
stalled a mechanized sand handling system 
three years ago. In Fig. 1, Mr. Howarth 
shows castings made in a Il x [8-in. flask 
with a 4-in. drag and a 5-in. cope at the 
rate of 450 per 8-hr. day. Is this done by 
one man or by two men each on a sepa 
rate cope or drag? 

J. S. Weeks, Vice-Pres 

Independence Stove & Furnace Co 

Independence, Mo. 


Howarth Tells How 

The production was by one man work 
ing on a single jolt-squeeze machine us 
ing a pop-off flask. While the work day 
was eight hours, actual production time 
was only 7-14 hours. Sand was distributed 


The casting dis 
cussed in Messrs. 
Weeks and Ho 
warth’s letters. 
Photograph 
orig: nally ap- 
peared as Fig. | 
in Mr. Ho 
warth’s article, 
“Gating Princi 
ples Applied to 
Gray lron Cast- 
ings Produced 
on Match 
plates,” appear 
ing in the July, 
1951, issue. 


to the molders’ hoppers from a central 
mixing point by overhead belt. Hoppers 
were the clam shell type and air operated 

Several other castings described in the 
article were produced in the same man 
ner and a peak production of 685 molds 
was made by one operator in an 8-hr. day 
with the usual time allowances for pet 
sonal reasons. A number of foundries with 
mechanized systems are capable of pro 
ducing molds in these quantities. Syn 
thetic sand is necessary so that more ac 
curate control of specifications can be 
maintained. Sand used and specifications 
required would depend on casting re 
quirements and local sand supply 

The article was to deal only with gating 
problems and the mention of the number 
of molds produced was only incidental 
Ihe arrangement of the gates to produce 
good castings is only one of the require 
ments for high production of this work 

Your letter leads me to believe that you 
enjoyed the article in our 
Later there may be an article on pro 
duction of matchplate castings which will 


magazine 


deal with sand control, types of sand and 
additives and other production factors 
A. J. Howarrn 


(Continued on Page 91) 





YOU'LL FIND THE TYPE LADLE YOU WANT AT 


Ladle Headquarters 


Industrial Equipment has all the ladles: teapot 
spout... covered... cylindrical ... reservoir... buggy 
... bottom discharge . . . and many others, standard and 
special. 


Each represents the last word in proven design and 
operating efficiency. All Industrial Crane Ladles are 
available with Industrial’s revolutionary new universal 
bail which completely eliminates binding from heat or 
misalignment. 


All geared ladles use Industrial’s new hi-safety, self- 
locking worm gearing which uses no gaskets and which 
can be easily adjusted by anyone. 


Write for Industrial’s latest catalog. 
Illustrations, sizes, dimensions, technical 
features: all are included. 


Lidustual 


EQUIPMENT COMPANY 


SHANKS 115 NORTH OHIO ST., MINSTER, OHIO 


AMERICAN FOUNDRYMAN 





60 Ib. pigs 30 Ib. pigs 12% Ib, piglets 


ELECTRO-SILVERY 


KEOKUK ELECTRO-METALS COMPANY 
Keokuk, lowa « Wenatchee Division: Wenatchee, Washington 


SALES AGENTS: Miller and Company 


332 S. Michigan Ave., Chicago 4, tli. « 3504 Carew Tower, 
Cincinnati 2, Ohio © 915 Olive St., St. Louis 1, Missouri 
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Full technical service, 
without obligation, is 
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use of MOGUL® Cereal 
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Write Technical Sales Department 
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"NO MORE STOOL 
STICKERS... SINCE 


WE STARTED USING 


\\ NATIONAL GRAPHITE 


WRITE TO NATIONAL CARBON 
COMPANY FOR INFORMATION. 


The term “National” is a registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 
District Sales Offices: Atlanta, Chicago, Dallas, 
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IN CANADA: Nationa! Carbon Limited 
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Other NATIONAL CARBON products 3 


BLAST FURNACE LININGS « BRICK « CINDER NOTCH LINERS + CINDER NOTCH PLUGS + SKIMMER 
BLOCKS + SPLASH PLATES + RUNOUT TROUGH LINERS + MOLD PLUGS + TANK HEATERS 
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OHIO FERRO-ALLOYS 
BRIQUETS 


eS You gain the benefit of positive 


analysis control when you use Ohio Ferro- 
Alloys Briquets for silicon, manganese and 
chrome addition to the cupola. Their use as 
regular practice allows a wide latitude in 
making up the charge from available pig iron 
and scrap. 


THE FOLLOWING ARE AVAILABLE 





Kind of 
Ohio Ferro-Alloys Color Contained Alloy 
Briquet 





-_ Two [ 1 Ib. Silicon 
Silicon black Sizes | 2 tb. Silicon 





- V2 bb. Silicon and 
Silico-Manganese yellow 2 Ib. Manganese 





Manganese red 2 Ib. Manganese 

















Chrome green 2 Ib. Chromium 





Important, too, is the knowledge that you 
can count on a dependable source of supply 
for these products. Our increased production 
capacity will permit us to meet the growing 
demands from old and new customers. We 
invite your inquiry. 


FERRO - SILICON 50 - 75 - 85 - 90% 
SPECIAL BLOCKING 50% FERRO - SILICON 
LOW CARBON FERRO - CHROME SILICON 

HIGH CARBON FERRO - CHROME 
FERRO-MANGANESE « BOROSIL + SIMANAL 
BRIQUETS 
SILICON ¢ MANGANESE «+ CHROME 
SILICO - MANGANESE 








© OFA 1941 


SALES AGENTS AND WAREHOUSES: 
SAN FRANCISCO AREA— Pacific Graphite Company, 

Inc., Oakland 8, California. lip I; hif’- Mi y) /,, ifr Vitti Wy) 
LOS ANGELES AREA—Snyder Foundry Supply Company, 

Los Angeles 11, California. \ Ww LIX ‘ 
MINNEAPOLIS | AREA — Foundry Supply Company, ha ied sh ) 
Chicago Detroit Pittsburgh Tacoma Seattle 
MEXICO — Casco S. de R. L., Apartado Postal 1030, Minneapolis Birmingham San Francisco Los Angeles 

Calle Atenas 32-13, Mexico, D. F., Mexico. 

SALES AGENTS, NO WAREHOUSES: 
NORTHWEST AREA—E. A. Wilcox Company, Arctic BIRMINGHAM DISTRICT—Schuler Equipment Company, First 

Building, Seattle 4, Washington; Phone Mutual 1468. National Building, Birmingham, Alabama. 
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FOUNDRY 


Dr. James T. MacKenzie, A.F.S. National 
Director and technical director, American 
Cast Lron Pipe Co.; Oliver Smalley, presi 
dent, Meehanite Metal Corp., New Ro 
chelle, N. Y.; and D. Sharpe of Glasgow, 
Scotland, a past president of IBF, were 
elected Honorary Life Members of the In 
stitute of British Foundrymen at its An- 
nual Meeting, held at Newcastle-upon 
Tyne, England. 


Eads Johnson, Jr., has been named ex 
ecutive vice-president of American Brake 
Shoe Co.'s Southern Wheel Division. Mr 
Johnson, who started with Brake Shoe in 
1934 after graduation from Yale Univer 


Eads Johnson, Jr. 


sity, was first in sales work for the Brake 
Shoe & Castings Division, then transferred 
to Southern Wheel in 1949, where he was 
assistant vice-president at the time of his 
new appointment. Mr. Johnson saw five 
years service with the Navy in World War 
Il, coming out as a Lieutenant Com 
mander, 


W. Cordes Snyder, Jr., of Sewickley, Pa., 
has been elected president and chief execu 
tive officer of Blaw-Knox Co., Pittsburgh. 
Mr. Snyder previously was a vice-presi 
dent of the company in charge of its 
Lewis Foundry & Machine Division, and 
more recently was vice-president and man- 
ager of the metallurgical department of 
the Koppers Co. He will assume his new 
duties on or about November 1. William 
P. Witherow will continue as chairman of 
the board, and Chester H. Lehman will 
continue as executive vice-president and 
board vice-chairman. 


Herbert F. Miller has been appointed 
general superintendent of Marion Malle- 
able Iron Works, Marion, Ind., a sub- 
sidiary of Chicago Railway Equipment 
Co. Also named is Albert E. Salatka, to 


66 


be works manager. Mr. Miller, holder of 
an M. E. from Harvard University, has 
been a consulting engineer and superin- 
tendent of gray iron, malleable and steel 
foundries, and during the war was con- 
sulting foundry engineer to the Canadian 
Department of Munitions and Supply and 
superintendent of Continental Foundry & 
Machine Co.’s Defense Plant Foundry. Mr. 
Salatka has been with Chicago Railway 
Equipment Co. and its subsidiaries since 
1929, and since 1948 has been general 
superintendent of the Marion Malleable 
Iron Works. 


Clarence H. Lorig, assistant director, 
Battelle Memorial Institute, Columbus, 
Ohio, recently received a Distinguished 
Service Citation from the University of 
Wisconsin for his accomplishments in the 
field of metallurgical engineering. Dr. 
Lorig last year was awarded the A.F.S. 
Joseph S. Seaman Gold Medal for his work 
in metallurgical research. 


Edward W. Beach, retired foundry exe 
cutive of Muskegon, Mich., recently won a 
certificate of merit from the Photographic 
Society of America for his documentary 
film on Nantucket, Mass., “The Little Gray 
Lady of the Sea.” Mr. and Mrs. Beach 
wrote the script and filmed and recorded 
the documentary in sound and _ color, 
using up their summer vacations for four 
vears to get some 3,200 feet of film, which 
they pruned to 1,000 feet in the finished 
prize-winning production. The award was 
the culmination of 65 years of photography 
for Mr. Beach, who built his own leather 
bellows camera at the age of 12, and who 
has filmed many scenes in remote corners 
of the earth, as well as in the foundry and 
other industries. The Photographic Society 
award was the second honor accorded Mr. 
Beach in the past year. The first was 
presentation of Honorary Life Membership 
in the American Foundrymen’s Society 
at the 1951 Convention “for outstanding 
contributions to the Society and the cast- 
ings industry in foundry engineering.” 
Prior to his retirement, Mr. Beach was 
for 23 years an engineering executive of 
Campbell, Wyant & Cannon Foundry Co., 
Muskegon, Mich. 


Martin Dietl has been named foundry 
production engineer for the Schaible Co., 
Cincinnati, where he will be responsible 
for non-ferrous foundry plant and produc- 
tion engineering, and for plant layout, 
space analysis, production quality and 
equipment, costs and maintenance. Mr. 
Diet! was formerly metallurgical melting 
foreman at Crane Co.'s brass and bronze 
foundry, Chicago. 





Frederick L. Murray, since 1943 iron, 
steel and large core molding foreman at 
Hunt-Spiller Mfg. Corp., Boston, has been 
named assistant superintendent of found 
ries. Mr. Murray joined Hunt-Spiller in 
1919 as a carpenter's helper. He succeeds 
William E. Mulcahy, newly named super 
intendent of foundries 


Walter W. Edens, formerly assistant 
Castings Potential Projects director for 
Alloy Engineering & Casting Co., Cham 
paign, Ill, has been named Defense Proj 
ects Executive, and Thomas G. McNamara, 
formerly chief metallurgist for Continental 
\viation & Engineering Corp., Detroit, has 


i 


T. G. McNamara 


been appointed chief metallurgist. Both 
Mr. Edens and Mr. McNamara will be 
active in carrying out special castings re 
search assignments for the Armed Forces 


Howard E. Voit has been named to suc 
ceed George H. Lambkin, who retired after 
30 years as New York office branch manag 
er for Sterling Wheelbarrow Co. Gradu 
ated from the University of Wisconsin in 
1942, Mr. Voit attended Columbia Univer 
sity’s Navy Midshipman School that same 
year and later saw duty as an ensign in 
both the Atlantic and Pacific Theaters 
He joined Sterling's Milwaukee sales de 
partment in 1946 and was subsequently 
transferred to the New York office. Mr. 
Voit is a director and membership chair 
man of the A.F.S. Metropolitan Chapter 


G. R. Fitterer, professor and head of 
the University of Pittsburgh’s department 
of metallurgical engineering since 1939, 
has been named dean of the Schools of 
Engineering and Mines. Holder of a B. 
S. in metallurgical engineering from Rose 
Polytechnic Institute in 1924, an M. S. 
in metallurgy from Carnegie Institute of 
Technology in 1927 and a Ph. D. from the 
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University of Pittsburgh. Dr. Fitterer has 
been with the University of Pittsburgh 
since 1931, except for a brief leave of ab- 
sence to organize the Fitterer Pyrometer 
Co. in 1934. Dr. Fitterer has been cited 
by the Navy for training 2200 inspectors 
during the war, and carrying out steel re- 
search for the Navy. In 1944, he was 
named ASM’s Campbell Lecturer. 


Harry W. Jobes is the new general man 
ager of United States Radiator Corp.'s 
Metal Products Division plant at Chicago 
Heights, Ill. An Army Major in World 
War II, Mr. Jobes was in command of a 
Regional Procurement Office supervising 
contractual obligations and expedited mili 
tary contracts in some 300 plants. 


Dr. H. K. thrig, formerly with Globe 
Steel Tubes Co., and newly named vice 
president in charge of research for Allis 
Chalmers Mfg. Co., Milwaukee, announces 
the appointment of Arthur K. Higgins, 
formerly foundry superintendent, as assist- 
ant director of research. Mr. Higgins will 
supervise chemical and metallurgical in 
vestigations, trouble-shooting and contxol. 
He is chairman of the A.F.S. Brass & 
Bronze Division and a member of the 
Society's Technical Correlation Committee. 


James F. Eversole has been appointed 
manager of research administration of 
Union Carbide & Carbon Corp. A membe1 
of that organization since 1929. Dr. Ever 
sole will help coordinate research activities 
of all of UCC’s laboratories. 


Robert Wright has been named purchas- 
ing agent and assistant to Director of Pur- 
chases F. H. Stillman; William Donner has 
been promoted to assistant buyer; Paul 
Anderson to buyer of finished products; 
and Frederick Bradford joins the Watson 
Stillman Co., Roselle, N. J., as rough ma 
terials buyer, succeeding John Feehan, 


who resigned recently 


Richard A. Flinn, A.F.S. Simpson Gold 
Medalist and assistant chief metallurgist 
in American Brake Shoe Co.'s Research 
and Development Center, has accepted an 
associate professorship of product engineer- 
ing and metallurgical engineering at the 
University of Michigan, where he will be 
in charge of the University’s Experiment- 
al Foundry. Mr. Flinn will retain connec 
tions with Brake Shoe as a consukant 


William A. Spence, formerly field en 
gineer, has been appointed general man 
ager of the Ohio Hoist & Mfg. Co., Cleve 
land, and will supervise manufacture and 
sales distribution of the company’s line of 
materials handling equipment. 


Lucio F. Mondolfo, associate professor 
of metallurgical engineering, Illinois In- 
stitute of Technology, Chicago, has been 
promoted to professor. Dr. Mondolfo re- 
ceived his D. Sc. from the R. Polytacnic, 
Milan, Italy, where he served as a re 
search metallurgist before coming to this 
country in 1937 to join Illinois Tech. Dr. 
Mondolfo was co-author of a paper on 
metallurgy presented at the 1951 A.F.S. 
Convention. 
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ROTO-CLONE makes a dust storm 
disappear for keeps 


Swing frame grinder dust 
can now be controlled 
effectively—economically 
HIS close-up photo of a swing 
frame grinder in operation tells 
the story of ROTO-CLONE* dust 
control better than words. Here’s one 
of the worst offenders when it comes 
to producing dust, yet the surround- 
ing atmosphere is clear and ciean. It’s 
the Type D ROTO-CLONE that does 
this job so effectively—and its ad- 
vantages are many: 
1. Constant Efficiency in dust separa- 
tion under all operating conditions. 
2. Uniform Air Volume, assuring 
proper suction at hoods and unvary- 
ing air velccities in pipe lines. 


3. Small Space Requirement—func- 


todays best buy is better air! 


tions of exhauster and separator com- 
bined in compact, self-contained unit. 


4. Low Cost of System—-ROTO- 
CLONE may be located at or near dust 
source, eliminating long pipes and 
the expense of outdoor installations. 


5. Ease of Installation—requires 
only electrical and piping connections 

no complicated parts assembly. 
May be readily moved to new location 
if desired. 

That’s why more grinders are ex- 
hausted by Type D ROTO-CLONE 
than any other type dust collector. 
And you have the choice of installing 
this system as a central type with 
main duct and branch connections or 
as an individual unit serving a single 
dust-producing operation. For com- 
plete information, call your local 


AAF representative or write direct to 
address below. 


Find Out How It Works 
To Save You Money! 


Write for Bulletin No. 
272A describing the 
Type D ROTO-CLONE 
and its wide variety of 
applications. 


*ROTO-CLONE is the trade-mark (Reg 
U.S. Pat. Off.) of the American Air Filter 
Company, Inc., fo: various dust collectors 
of the dyncmic pretipitator and hydro-stati: 
precipitator types. 


, Ai Litter : 


104 Central Avenue, Louisville 8, Kentucky 
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COMPANY, 


INC. 
In Canada: Darling Bros., Ltd., Montreal, P. Q. | 








Horseshoe artist puts body English into his toss as a 
gallery of barnyard superintendents watch critically 


CHAPTER ACTIVITIES 
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Birmingham District 

J. P. MClendon 

Stockham Valves & Fittings, Inc. 
Chapter Reporter 

ANTICIPATING more than 500 found- 
rymen and their guests, the chapter's 
Entertainment Committee held a meet- 
ing to plan the chapter’s Eighteenth 
Annual Barbecue, scheduled for Sat- 
urday, September 15, at Cascade 
Plunge. 

As planned, the menu included bar 
becued chicken and ribs, potato salad, 
slaw, pickles, sliced tomatoes, buns, 
iced tea, lemonade and ice cream. 
Sports events scheduled were horse- 
shoe pitching, softball and exhibition 
boxing matches. 

Entertainment Committee consists 
of Elliott M. Cranford, Stockham 
Valves & Fittings, Inc., chairman; Joe 
T. Gilbert, also of Stockham Valves, 
co-chairman; Grover C. Arnwine, Ala 
bama_ By-Products Corp.; William 
Bach, Foundry Service Co.; T. H. 
Benners, T. H. Benners & Co.; Ernest 
C. Finch and Gene Whelchel, Ameri 
can Cast Iron Pipe Co.; Henry Guth 
rie, DeBardeleben Coal Corp.; Morris 
L. Hawkins, Stockhium Valves & Fit- 
tings, Inc.; Ben Spann, National Cast 
Iron Pipe Co.; and Fred C. Barbour, 
McWane Cast Iron Pipe Co., who will 
serve as sergeant-at-arms. 

A special invitation was extended to 
officers of the Tennessee Chapter to 
attend the Barbecue. 


Southern California 


Alfred A. Grant 
Grant & Company 
Publicity Chairman 
FOURTEENTH ANNUAL Summer Out 
ing of the Southern California Chapter 
was held at the Lakewood Country 
Club, Long Beach, on August II. 
Activities lasted from morning 
through evening, with golf, baseball, 
horseshoes and a barbecue to occupy 


at Chicago Chapters Outing. Photo courtesy of In 
Dennen, Beardsley & Piper Div., Pettibone Mulliken. 


380 members and their guests during 
the day. An 
served, followed by a program of pro 


excellent dinner was 
fessional entertainment 

Success of this Outing is attribu 
table to efforts of the Entertainment 
Committee, headed by William C. 
Baud of Mechanical Foundries Div., 
Food Machinery Corporation. 


First meeting of the 1951-52 season 





A foundry foursome holing out on the ninth at Canton District Chapter’s 
Annual Picnic, held August 18 at the Mayfair Country Club, near Canton. 
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was held September 14 at Rodger 
Young Auditorium, Los Angeles. 
Featured speaker was Warner B. Bish- 
op, the Archer-Daniels-Midland Co., 
Foundry Products Div., Cleveland, 
whose subject was “Foundry Core 
Binder Characteristics and Use.” 

Supplementing Mr. Bishop's talk 
was a motion picture, “The ADM of 
Cores”. This film comprised a study of 
core room control and techniques, and 
explained various causes of core fail 
ures. Among these were results of too- 
much or too-little use of core binders 
as well as effects of using different 
types of sands. 

Emphasized in the film was the im 
portance of oil and sand control, and 
the need for careful inspection of cores 
to ascertain troubles or defects in ad 
vance, so that future core runs do the 
job they are designed to do. 

Following this, Mr. Bishop held a 
question-and-answer period, in which 
many of the 112 foundrymen in at 
tendance participated. 


Canton District 


William T. Cole 
Canton Malleable iron Co. 
Chapter Reporter 

ANNUAL Picnic, held at the Mayfair 
Country Club, Canton, August 18, 
was attended by 125 members and 
guests of the chapter. 

Golf and a roast beef dinner were 
among the day’s highlights. Winners 
of the golf tournament were: 

Low gross—Myron Boyd, Massillon 
Steel Castings Co., Massillon. Long 
drive on the first hole—Charles Stroup, 
American Stecl Foundry Co., Alliance. 
Long drive on the 18th hole—Albert 
Phipps, Mexico Refractories  Co., 
Canton. 


(Continued on Next Page) 


H. G. Schlichter, Beardsley & Piper Div., Pettibone Mulliken Corp.; Robert 
Jones and Harry Cullen, United States Steel Corp., were sparkplugs of 
Chicago Chapter’s Annual Outing, Lincolnshire Country Club, August 18. 
Photo courtesy Chapter Director W. D. McMillan, International Harvester. 


Meeting recently at Stockham Valves & Fittings, Inc., Birmingham, to plan 
Birmingham District Chapter’s Annual Barbecue were, standing, left to 
right: Entertainment Committee Members William K. Bach, Gene Whel- 
chel, Henry Guthrie, Ben Spann and Chapter Secretary-Treasurer John 
Drenning. Seated from left are Chapter Vice-Chairman Fred K. Brown, 
Chapter Entertainment Committee Co-Chairmen J]. T. Gilbert and FE. M 
Cranford, and Birmingham District Chapter Chairman Charles K. Donoho. 


Games of skill of all kinds were featured attrac- ter met for its Annual Picnic at the Mayfair Coun 
tions on the day’s program as Canton District Chap- try Club on the outskirts of Canton on August 18. 
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Headliners at Central Michigan Chapter’s opening meeting of the 1951-52 
season, held September 19, were, left to right: Technical Chairman Walter 
B. Millar, Battle Creek Foundry Co.; Chapter Chairman T. T. Lloyd, 
Albion Malleable Iron Co., and Speaker William T. Bean, Jr., consultant. 


Wisconsin 


Albert F. Pfeiffer 
Allis-Chalmers Mfg. Co. 
Chapter Secretary 

First MEETING of 1951-52 was held 
in the Crystal Ballroom of the Hotel 
Schroeder, Milwaukee, September 14. 

Following dinner and a film on 
* members split up 
into their respective interest groups 
for sectional meetings. 

Pattern Group had as its speaker 
Cliff W. Schwenn, Brillion Iron Works, 
Brillion, who led discussion on “Pat- 


“America in Crisis,’ 


tern Rigging in Cooperation with the 
Foundry.” Co-chairmen Wal- 
ter Kollmorgen, Kollmorgen Pattern 
Works, and M. C. Frankhard, Delta 
Mfg. Div., Rockwell Mfg. Co. 

Gray Iron Group speaker was W. G. 
Reichert, W. G. Reichert Engineering 
Co., Newark, N. J., whose topic was 
“Foundry Management Looks Ahead 
with Pushbutton Control.” Chairmen 
were D. R. Hutchinson, Nash Motors 
Div., Nash-Kelvinator Corp., and Leo 
Koening, ]. I. Case Co. 

Under the co-chairmanship of Erwin 
G. Tetzlaff, Pelton Steel Casting Co., 
and Harold Ziebell, Crucible Steel 
Casting Co., the Steel Group heard 
Clyde A. Sanders, American Colloid 
Co., Chicago, speak on “How Can 
Molding Materials and Their Use Af.- 
fect Metal Shrinkage?” 

Malleable Group speaker was B. C. 
Yearley, National Malleable & Steel 
Castings Co., Cicero, IL, who dis- 
cussed “Malleable Gating Practice.” 
Co-chairmen were Norman E. Am- 
rhein, Federal Malleable Co., and 
Ralph Schaper, Wisconsin Appleton 
Co. 

Non-Ferrous Group, headed by Co 
Chairmen G. R. Funk, Waukesha 
Foundry Co., and K. L. Jacobs, Stand- 


were 
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ard Brass Works, heard Joseph A. Git- 
zen, Delta Oil Products Co., Milwau 
kee, speak on “Aspirin for Core Room 
Headaches.” 


Quad City 


First MEETING of the season had as 
its speaker Clyde A Sanders, American 
Colloid Co., Chicago. The meeting was 
held at the Fort Armstrong Hotel, 
Rock Island, IIL, September 17. 

More than 125 interested foundry 
men were present to hear Mr. Sanders’ 
excellent discussion of “The Effect of 
Mold Materials on Apparent Metal 
Shrinkage.” The speaker explained 
how various additives to molding sands 
can cause deformation of the mold, 


and in turn produce apparent metal 
shrinkage. An interesting discussion 
period followed his presentation, and 
continued long after adjournment of 
the meeting. 

George Golson of the Moline Dis- 
patch presented the coffee talk, and 
showed colored slides of his recent 
trip up the Alcan Highway to Fair 
banks, Alaska. 


N. Illinois—S. Wisconsin 


J. S. Zabel 
Zabel Foundry Sales, Inc. 
Chapter Reporter 

OPENING THE 1951-1952 SEASON was 
a dinner and technical meeting Sep- 
tember 10 at the Bel-Mar Country 
Club, Belvidere, Il. Chapter Chairman 
Carl Dahlquist, Greenlee Brothers & 
Co., Rockford, Ill, presided. 

In the afternoon, some members en 
joyed a game of golf while others 
visited an open house at the foundry 
of the National Sewing Machine Co., 
Belvidere. 

Speaker for the technical program 
was George Anselman, Beloit Foundry 
Co., who used slides to illustrate his 
talk on “Casting Defects.” 

rhe speaker pointed out the neces 
sity for good sand and melting prac 
tices to minimize scrap, and stressed 
the importance of laboratory sand con 
trol and clean scrap in the cupola. 


Timberline 


Harold Simmons 
Electron Foundry 
Publicity Chairman 
INITIAL MEETING of the year was held 
Monday, September 10, at the Ox 
ford Hotel, Denver. Of the chapter's 
(Continued on Page 75 


Chow and chatter followed a full day of golf, horseshoes, baseball and 
recreation at the Chicago Chapter Outing at Lincolnshire Country Club. 


Photo courtesy Irv Dennen, Beardsley 


& Piper Div., Pettibone Mulliken. 


AMERICAN FOUNDRYMAN 





own’ 1S 
ey piston RIM 


msl MILLER 


eo High Pressure 


Gi) HYDRAULIC CYLINDERS 
REI Meet J.1. C. HYDRAULIC STANDARE 


(Write for FREE copy of these ‘‘Standards’’) 
Years before the Joint Industry Conference (J. 1. C.) Standards for specifying 
“quality” hydraulic equipment were adopted, the standard design and @ 
struction features of Miller High Pressure Hydraulic (2000-3500 psi) C - 
ders already included ALL the specifications for cylinders, seals and pist@ns 
now called for by the “Standards”. Hard chrome plated, scratch-resistaimt 
piston rods and dirt wipers have long been standard Miller cylinder featapes 
yet are required by the “Standards” only under severe conditions. 


Solid steel heads, caps and mountings which eliminate costly, dangerous 
breakage even under the severest operating con ms represent an “extfa. 
quality” standard Miller cylinder feature which actually exceeds the high 
quality set by the J. I. C. Standards. 

The Miller “Patented” Hydraulic Piston Rod Seal which has no manual 
adjustment and is automatically self-adjusting and wear-compensating to 
give life-long leakproof service without ever requiring any manual adjust- 
ment whatsoever . . . far surpasses the requirement of J. I. C. Standard 
H6.2.5 which specifies “Stuffing boxes for automatic packing shall be so cle- 
signed as to prevent adjustment beyond the functional limits of the packing” 


Write for illustrated cylinder bulletins A-105 and H-104 
COMPLETE MILLER CYLINDER LINE INCLUDES, AIR CYLINDERS, 1" to 20" BORES, 200 PSI OPERATION; LOW 
PRESSURE HYDRAULIC CYLINDERS, 114" TO 6" BORES FOR 500 PSI OPERATION, 8" TO 14" BORES FOR 
250 PSI; HIGH PRESSURE HYDRAULIC CYLINDERS, 1/4" TO 12" BORES, 2000-3000 PSI OPERATION. ALL 
MOUNTING STYLES AVAILABLE. a 

MILLER MOTOR COMPANY 
2036 N. HAWTHORNE MELROSE PARK, ILLINOIS 
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Core Hardness 


Gordon { Campbell 
CORE HARDNESS 
TESTER 


Every foundryman knows that the rela- 
tive hardness condition of cores tells its 
tale in the casting. All the advantages of 
accurate core-hardness control can be 
obtained with this direct-reading, 
Gordon-Campbell Core Hardness Tester. 
The test results are dependable — and 
obtained easily in a few seconds. No 
special skill is required. 


Write for full particulars. 


otHer Gordon {Campbell 


TESTING EQUIPMENT: 


Combinati R 





Compression Tester— 
Simple way to prepare specimens to deter- 
mine compression strength. 
Permtester—aA foolproof method for deter- 
mining sand permeability. 
Transverse Test Core Maker—for preparing 
core specimens for. transverse tests. 
Transverse Core Tester—Rapidly determines 
transverse strength of dry sand cores. 
Baking Oven—Electrically heated, dries sand 
samples, bakes core specimens. 
Moisture Tester—aA reliable method of meas- 
uring moisture content. 
Sand Mixer—for thorough preparation of 
sample core-sand mixtures. 
Sand Washer—The easy-to-use method to 
determine clay content of sand. 
Each of these testing units was de- 
signed to conform with the recom- 
mendations of the Committee on 
Foundry Sand Research of the 
American Foundrymen's Society. 


Complete information upon request. 


GORDON 
SERVICE 


CLAUD S. GORDON CO. 
Manufacturers & Distributors 
Metallurgical Testing Machines + Industria! Furnaces 
& Ovens + Temp Control! | + Ther- 
mocouples & Accessories 


Dept. 18 » 3000 South Wallace $., 16, tl. 
Dept. 18 - 2035 Hamilten Ave., Cleve 14, Ohie 
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CHAPTER ACTIVITIES 


(Continued from Page 72) 

total membership of 63, 48 were in 
attendance. It 1s interesting to note 
that Timberline Chapter comprises 
the largest territory of any chapter in 
the United States or Canada, and at 
the same time, perhaps the fewest 
number of foundries. 

Speaker of the evening was M. W. 
Demmler, Harbison-Waiker Refrac 
tories Co., who presented an excellent 
well-received talk on “New Applica- 
tions of Refractories as an Aid to the 
Foundry.” His discussion was subdi 
vided into three sections: 

(1) Properties and uses of various 
molding materials, other than sand. 
This section dealt with the work of 
the SFSA Research Project 22 in de- 
veloping new molding materials, many 
of which should find extensive appli- 
cation in foundries. 

(2) Acid electric furnace linings. A 
discussion of refractories used in vari 
ous parts of an electric furnace, par 
ticularly roof linings. 

(3) Basic cupolas. History and de 
velopment of basic cupola practice, 
which in recent years has become in- 
creasingly popular because of its 
adaptability to new engineering irons. 

Judging from the enthusiasm with 
which the kickoff meeting was received, 
the Timberline Chapter anticipates a 
banner year. 


St. Louis District 


Publicity Chairman 

FIRST MEETING of the new season, 
held September 13, featured an inter 
esting and instructive talk on “Found 
ry Core Binders; Their Characteristics 
and. Use,” by Warner B. Bishop, 
Foundry-Products Div., Archer-Dan 
iels-Midland Co., Cleveland, presented 
before an attentive audience of 120 
members and their guests. 

Chairman Ralph M. Hill, East St 
Louis Castings Co., presided and intro 
duced new Directors and Committee 
Chairmen. 

Henry W. Meyer General Steel 
Castings Co., Chapter vice-chairman 
and chairman of the Program Com 
mittee, gave a brief resumé of speak 
ers and activities for the new season. 

A.F.S. National Director A. L. Hunt, 
National Bearing Div., American Brake 
Shoe Co., gave a glowing report on 
the chapter's activities at the Missouri 
School of Mines, Rolla. He stated that 
the school now has a complete found- 
ry to enable students to gain practical 
experience, and said that at least 50 
men from the school have obtained 
positions in the foundry industry this 
past summer. At least six past-grad- 


CHICAGO 


Internal Grinding 


WHEELS 


Chicago Internal Grinding Wheels 
produce better finishes with no 
sacrifice of wheel life or cutting 
action. They're your best buy be- 
cause — they're “tailor made” to 
your particular specifications and 
on their way to you within hours 
after you order. 


Better Wheels. . . Faster 


Chicago Wheel’s advanced pro- 
duction technique assures you per- 
fectly balanced Internal Grinding 
Wheels to meet today's rigid fin- 
ishing requirements. Faster deliv- 
eries, too... and for special jobs, 
overnight service is available. 
WRITE TODAY for full details on 
all Chicago Wheel products . . . 
and free sample Chicago Internal 
Grinding Wheel. 


Dept. AF + 1101 West Monree St. 
Chicago 7, Illinois 














 ANSUL MET-L-X 


DRY POWDER 


FIRE EXTINGUISHERS 


=» Get the facts. Write for File 
No. 695. You will receive 
complete information and 


other valuable data. 


MODEL MX 30-A 

Ansul Met-L-X Dry Powder Extinguish- 
ers are designed to allow safe applica- 
tion of a special extinguishing com- 
pound for burning metal fires. 

Ansul Met-L-X Dry Powder is partic- 
ularly effective when applied to mag- 
nesium turnings, chips and castings. 


ANSUL 


CHEMICAL COMPANY 


MARINETTE e WISCONSIN 


MANUFACTURERS OF INDUSTRIAL CHEMICALS © DRY CHEMICAL FIRE EXTINGUISHING EQUIPMENT + REFRIGERANTS AND REFRIGERATION PRODUCTS 
DISTRIBUTORS IN ALL PRINCIPAL CITIES IN THE U.S.A..CANADA AND OTHER COUNTRIES 


uates have worked themselves up to 
responsible positions in the St. Louis 
area, he added. 

Membership Committee Chairman, 
Walter A. Zeis, Walter A. Zeis Co., 
said the chapter now has 258 members 
and expects to have 270 in the near 
future. 

Mr. Bishop was introduced by Tech 
nical Chairman N. L. Peukert, Ca 
rondelet Foundry Co. Mr. Bishop's 
talk was well presented and he said 
that the best core is the cheapest core 
that will do the job, because it is an 
expendable item, only used once. 

Mr. Bishop emphasized that all in 
gredients in cores should be measured 
by weight and never by volume, be 
cause volume measures have a_ bad 
habit of getting out of shape and thus 
hold less than they did originally. 

Ihe speaker said that because sand 
makes up the largest percentage of in 
gredients in any core, foundrymen 
should know what a particular sand 
consists of, and if the sand changes in 
grain size, clay content, moisture or 
impurities, core mixes can be changed 
before they result in scrap castings. 

If any of these elements change, he 
added, other ingredients in the mix 
must be changed to insure good cores. 

Following his talk, Mr. Bishop 
showed a color, sound motion picture, 
“The A.D.M. of Cores,” which stressed 
the importance of controlling sand 
binders, moisture, baking time and 
temperature to obtain good cores. 
hese, he concluded, mean salable 
castings in the shipping department 
Ihe picture was followed by a ques 
tion and answer period 


Central Michigan 


J. T. Ehman 
Albion Malleable Iron Co. 
Publicity Chairman 

FiksT MONTHLY dinner meeting ol 
the 1951-52 season was attended by 
60 members and guests at the Hart 
Hotel, Battle Creek, September 19. 

\ welcome was extended to the 
members and guests by Chairman T. 
I. Lloyd, Albion Malleable lron Co., 
who followed this with a brief sum 
mary of the background and functions 
of the American Foundrymen’s Society. 
Plans for the coming year were re 
viewed by Mr. Lloyd, and an invita 
tion was then extended to the chapter 
members by Professor A. J. Smith, 
Department of Metallurgical Engi 
neering, Michigan State College, to at 
tend the regional conference at East 
Lansing on October I] & 12, 1951. 

Mr. Lloyd then introduced as tech 
nical chairman of the evening Walter 
B. Millar, Battle Creek Foundry Co., 
who in turn introduced William T. 
Bean, Jr., speaker of the evening. Mr. 
Bean spoke on “Sound Castings CAN 
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be Engineered”. His tresh approach to 
the age-old problems of casting design 
made his lecture entertaining and in 
structive to all branches of the indus 
try represented at the meeting. A clear 
and logical approach to the problem of 
stress analysis by the use of electronic 
strain gauges proved informative. 


Lafayette College Holds 
Second Foundry Meet 


Howarp F. Taytor, associate professor 
of metallurgy, Massachusetts Institute of 
Technology, was featured speaker at the 
second foundry meeting held by Lafayette 
College, early this summer 

Some 200 foundry students and faculty 
members heard Professor Taylor discuss 
fundamental foundry sand and clay prac 
tices and explain the relationships between 
the practical and scientific approaches to 
foundry sand problems. President Hutch 
ison of Lafayette College, who originated 
the college’s annual technical seminars 
last year, opened the meeting. Technical 
Chairman for the event was Howard 
Williams, New Jersey Silica Sand Co 


Dietert Sand School 
Draws 135 Foundrymen 
FOURTEEN STATES AND CANADA were repre 
sented at the Sand School conducted by 
Frank S. Brewster of the Harry W. Dietert 
Co. in Detroit, August 20 through 23 
Ohio was represented by 34 foundry 
men; Michigan by 32; and Illinois and 
New York were tied for third in attend 
ance with 13 foundrymen from each 


Foundry Brochure Describes 
Ferrous Castings 

RECENTLY PUBLISHED by the Hamilton 
Foundry & Machine Co., Hamilton, Ohio, 
is a 48-page illustrated brochure designed 
to provide casting users with information 
that will help them to understand ferrous 
castings and their many applications 

Ihe brochure, “Hamilton Quality Cast 
ings,” contains dozens of photographs of 
typical and unusual castings, plus a his 
tory of the 75-year-old foundry. Copies 
may be obtained gratis from Hamilton 
Foundry & Machine Co., Hamilton, Ohio 


New Film on Foundry 
Core Practice 

IN FULL COLOR, a half-hour, l6mm sound 
motion picture, “The ADM of Cores,” is 
a semi-technical discussion of basic found 
ry core practice designed to help found 
ries improve core production 

Narrated by a core room superintendent, 
the film shows performance of core mate 
rials at Archer-Daniels-Midland Co.'s Core 
Research Laboratory, and illustrates why 
different sands produce varied results ir 
core mixtures; how to use water as a 
supplementary binder; what can be done 
to prevent the variations that cause de 
fective cores and castings 

Prints of “The ADM of Cores” can be 
obtained gratis for showing to any foundry 
gathering, A.F.S. chapter meeting, appren 
tice training or school class, etc., by writ 
ing Archer-Daniels-Midland Co., Foundry 
Products Division, 2191 West 110th St 
Cleveland 2, Ohio 
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@ Here is a 

precision made, kiln 
fired ceramic 

strainer core that 

is tough. These easy- 
to-handle strainer 

cores are gcs free and 
made to withstand all 
normal foundry 
pouring temperatures. 


STRAINER CORES 


AlSiMag Strainer Cores are 
made in many shapes and sizes. 
They fit in the gate of your mold 
and strain the incoming metal. 
Foundries using them report sub- 
stantial reduction in rejects and 
improvement in smoothness and 
uniformity of castings. They are 
easier to handle—speed produc- 
tion. Store practically any place. 
FREE SAMPLES of sizes in stock will be 
sent free on request. Somples specially 
made to your own specifications at mod- 
erate cost. Try them in your own foun- 


dry and see for yourself how A!SiMag 
Strainer Cores will save you money. 
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FUTURE MEETINGS AND EXHIBITS 








© Oct. 15—AFS Quad City Chapter, Fort 
Armstrong Hotel, Rock Island, Ill., W. 
F. Rose, Borden Co., “Recent Develop 
ments in Shell Molding.” 

Oct. 15-19. American Society for Metals, 
National Metal Congress & Exhibit, An 
nual Meeting, Michigan State Fair 
Grounds, Detroit. 

® Oct. 16. AFS Eastern New York Chap- 
ter, Circle Inn, Lathams, N. Y., Fred W 
Hanson, Electro Metallurgical Co., Divi 
sion UCC Corp., “Gray Tron.” 


@ October 17, AFS Central Michigan 
Chapter, Hart Hotel, Battle Creek, 
Mich., Frederick Wickert, Michigan 
State College, “Selection of Supervisory 
Personnel.” 

® October 17—AFS Oregon Chapter, 
Heathman Hotel, Portland, Jack Wright, 
Hyster Co., “The Industrial Truck in 
the Foundry Industry.” 

® October 19—-AFS Birmingham District 
Chapter, Tutwiler Hotel, Birmingham, 
\la., Fred O. Kramer, American Silica 


Refractory Information 
For You / 
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THE CLEVELAND QUARRIES CO. 


LEVELANI ; 


BUCKEYE) 


“FOR THAT EXTRA SERVICE” 
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Sand Co.., 
Sand.” 

® October 19-20—AFS Texas Regional 
Foundry Conference, Shamrock Hotel, 
Houston, sponsored by AFS Texas Chap 
ter and Texas A & M Student Chapter 

Oct. 19-20—New England Regional Found- 
ry Conference, Massachusetts Institute 
of Technology, Cambridge, Mass 

e@ Oct. 22—AFS Northwestern Pennsyl- 
vania Chapter, Moose Club, Erie, L. P 
Robinson, Archer-Daniels-Midland Co 
film, “The A-D-M of Cores.” 

Oct. 25-26—Gray Iron Founders’ Society, 
Annual Meeting, Edgewater Beach 
Hotel, Chicago. 

® Oct. 2—AFS Ontario Chapter, Royal 
York Hotel, Toronto, Ont., Canada, H 
H. Fairfield, Wm. Kennedy & Sons, Ltd., 

Casting Design.” 

®@ Oct. 26—AFS Tennessee Chapter, Hotc! 
Patten, Chattanooga, Sam F. Carter 
American Cast Iron Pipe Co ‘Basic 
Lined Cupola.” 

® Oct. 26—AFS Chesapeake Chapter, En 
gineers Club, Baltimore, Md., Richard 
Herold, Borden Co., “Resin Bonded 
Core Sands and Shell Molding.” 

Oct. 31-Nov. 2—Foundry Equipment Man- 
ufacturers’ Association, Annual Meeting, 
The Homestead, Hot Springs, Va. 

@ Nov. 1-2—Metals Casting Conference, 
Purdue University, West Lafayette, Ind 
sponsored by AFS Central Indiana and 
Michiana Chapters and Purdue 

@ Nov. 2-3—AFS Regional Conference 
and Problem Casting Forum, Trois 
Rivieres, Que., Canada, sponsored by 
AFS Eastern Canada Chapter. 

@ Nov. 5—AFS Metropolitan Chapter, Fs 
sex House, Newark, N. J., J. E. Rehder 
Canada Department of Mines and Tech 
nical Surveys. “Graphitization of lron.’ 

@ Nov. 7—AFS Mexico City Chapter, Na 
tional Engineering School, Mexico City 
Mexico, §. C. Massari A.F.S 
Director “Principles of Gating.” 

@ Nov. 8—AFS St. Louis District Chapter, 
York Hotel, St. Louis, Lee Everett, Les 
ter B. Knight & Associates, Inc., “Found 
ry Mechanization.” 

@ Nov. 8-9—AFS Quad City Regional 
Foundry Conference, Blackhawk Hotel, 
Davenport, lowa, sponsored by AFS 
Quad City Chapter 

Nov. 8-10. Steel Founders’ Society of 
America, Technical and Operating Con 
ference, Carter Hotel, Cleveland 

@ Nov. 9—AFS Southern California 
Chapter, Rodger Young Auditorium, Los 
Angeles, Ralph L. Lee, Grede Foundries, 
Inc., “Do You Know Your Costs?” 

@ Nov. 12—AFS Central Ohio Chapter, 
Springfield, Ohio, C. C. Drake, Oliver 
Corp., “Safety and the Times.” 

@ Nov. 12—AFS Western Michigan Chap- 
ter, Morton Hotel, Grand Rapids, Mich., 
Thomas Campbell, Jron Age, “Outlook 
of Iron and Steel.” 

® Nov. 12—AFS Cincinnati District Chap- 
ter, Engineering Society, Cincinnati, 
Film—‘The A-D-M of Cores,” Warner 
B. Bishop, Foundry Products Div 
\Archer-Daniels-Midland Co 


“Traveling with a Grain of 


Technical 
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e Nov. 12—-AFS Northern California 
Chapter, Hotel Shattuck, Berkeley, Ralph 
L. Lee, Grede Foundries, Inc., Milwau 
kee, “Do You Know Your Costs?” 

®@ Nov. 13—AFS Rochester Chapter, Hote! 
Seneca, Rochester, N. Y., Clyde A. San 
ders, American Colloid Company, 
“Molding Sands.” 

© Nov. 13—AFS Twin City Chapter, Cov to BETTER 
ered Wagon, Minneapolis, F. B. Skeates, | 
Link-Belt Co., “Safety Through Mechan- | 
Sean MOLD DRAW IN LARGE OR SMALL FOUNDRIES 

@ Nov. 13—AFS Northern Illinois-South- 
ern Wisconsin Chapter, Beloit Country 
Club, Beloit, Wis., Round Tables 

@ Nov. 14—AFS Oregon Chapter, Colum 
bia Athletic Club, Portland, Ralph I 
Lee, Grede Foundries, Inc., “Do You 
Know Your Costs?” 

e@ Nov. 15—-AFS Washington Chapter, 
Frye Hotel, Seattle, Ralph L. Lee, Grede 
Foundries, Inc., Milwaukee, “Do You 
Know Your Costs?” j 

Nov. 19-20—National Metal Trades Asso- | Mold draw on high 
ciation, Palmer House, Chicago Production turntable 

¢ Nov. 20—AFS Eastern New York Chap- walt using © SAP 
ter, Circle Inn, Lathams, N. Y., Clyde B Gosetve Secor, 
Jenni, General Steel Castings Co., 

“Sand.” 

® Dec. 3—AFS Western Michigan Chap- 
ter, Cottage Inn, Muskegon, Mich., Don 
ald Colwell, Apex Metal Co., subject to 
be announced, and George W. Cannon, 
“Trends of European Foundries Today.” 

@ Dec. 4—AFS Rochester Chapter, Hotel 
Seneca, Rochester, N. Y., Walter F 
Bohm, Buick Motor Div., GMC, “Cupola 
Operation.” 

Dec. 6-8—Amercian Institute of Mining 
& Metallurgical Engineers, Electrix 
Steel Furnace Conference, Hotel Wil 
liam Penn, Pittsburgh 

® Dec. 8—AFS Central Ohio Chapter, 
Brookside Country Club, Columbus, 
Christmas Dinner Dance. 

Dec. 10-15—S;anish Iron & Steel Institute, 
General Assembly, Madrid, Spain. 

® Dec. 13—AFS St. Louis District Chap- 
ter, York Hotel, Christmas Party. 

@ Feb. 7-8—AFS Wisconsin Regional 
Foundry Conference, Schroeder Hotel 
Milwaukee, sponsored by the AFS Wis 
consin Chapter and U. of Wisconsin 

@ Feb. 21-22—AFS Southern Regional 
Foundry Conference, Tutwiler Hotel, 
Birmingham, Ala., sponsored by the 
AFS Birmingham District and Tennessee 
Chapters and University of Alabama 
Student Chapter. 

@ May 1-7—AFS International Foundry 
Congress & Show, Atlantic City, N. J. 


New England Founders 
Hear O. J. Myers 


FIRST FALL DINNFR meeting of the New 


England Foundrymen’s Association, Sep BEARDSLEY & PIPER 


DIVISION OF "“ETTIBONE MULLIKEN CORP. 


tember 12, drew an audience of 126 to 
2424 North Cicero Avenue, Chicago 39, Illinois 


hear O. J. Myers, Archer-Daniels-Midiand 
Co., Foundry Products Div., Minneapolis, 
on “Core Sands and Binders.” 





: . _ : Manufacturers of the Sandslinger © Speedslinger ¢ 

Mr. Myers used slides o testing equip Hydra-Siinger © Speodusiior © Mulbore © Screenereter 
ment, and charts to illustrate his discussion @ Nite-Gang @ Junior Nite-Gang © Preparator ¢ B&P 
of the need for keeping a constant check Combinati Sand Conditioning and Mulling Unit « 
on the many variables in coremaking—such B&P Champion Speed-Draw © B&P Plate Feeder @ BAP 
as screen analysis, grain size, etc. Turntable @ B&P Gyratory Screen © B&P Roller Riddle 
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CHAPLET COMPANY 


2047-2059 NORTH WOOD STREET @ CHICAGO 14, ILLINOIS 
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Please send me detailed information on New Foundry Products and Four.dry Literature tems 


circled below. 








Reader Service (OCTOBER/51) 
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For additional information on New Products, use postcard at bottom of this page. 


Casting Welding Electrode i X-Ray Storage Cabinet 
6—Line of storage cabinets for x-ray 
dark rooms eliminates need for 


of floor trucks; are sturdy, 
(Continued on Page 86) 
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Snare ranean ennaieae ionre itt 


We never saw a foundryman act 
quite like that, it’s true, but lots of 
foundrymen have told us that 
they like NATIONAL BENTO- 
NITE a lot. Which isn’t surpris- 
ing, because this consistently high 


quality bentonite helps foundry- 
men make better molds—molds wi 


th minimum moisture content that still 


have great strength both green and hot, molds that reduce the chances of 
gas holes and blows. This high-quality bentonite also helps foundrymen 
make finer-finish castings, a point much appreciated by non-ferrous metal 
foundries. All in all, it pays to use 


CONSISTENTLY HIGH-QUALITY 
NATIONAL BENTONITE 


BENTONITE SALES OFFICE 
RAILWAY EXCHANGE BLDG. 


CHICAGO 4 « 


ILLINOIS 


These approved DISTRIBUTORS are ready to supply you. 


American Cyanomid Co. 
New York, New York 


American Stee! & Supply Co 
332 S. Michigan Ave 
Chicago 4, Iilinois 


The Asbury Graphite Mills, Inc 
Asbury, New Jersey 


Borada & Page, Inc. 
Kansos City, Missouri (main 
office) 
Also— (Branches) 
Tulsa, Okla. 
Oklahoma City, Okla. 
Wichita, Kansas 
Dallas, Texas 
Houston, Texas 
New Orleans, la 


G. W. Bryant Core Sands, Inc 
McConnelisville, New York 


Lloyd H. Canfield Foundry 
Supplies 
1721 Minnesota Ave., 
Kansas City, Kas. 


Combined Supply and Equipment 
215 Chondier St., 
Buffalo 7, N. Y. 
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The Foundries Materials Co 
Coldwater, Mich. Also — 
(Branch) Detroit, Mich 


Foundry Service Company 
North Birmingham, Alabama 


James R. Hewitt 
Houston, Texos 


Interstate Supply & 
Equipment Co 
647 West Virginia St., 
Milwaukee 4, Wis 


independent Foundry Supply Co 
Los Angeles, California 


Industrial Supply Co. 
San Francisco, California 


Klein-Farris Co., Inc. 
Boston, Ma sachusetts 
New York - Hartford, Conn 


LaGrand Industria! Supply Co 
Portiond, Oregon 


Lo Salle Builders Supply, Ltd 
Montreal, Quebec, Conodea 


Marthens Company 
Moline, Iilinois 


Car! F. Miller & Co 
Seacttie, Washington 


Pennsylvania Foundry Supply 
& Sand Co 
Philadelphia, Pennsy!vania 


Refractory Products Co. 
Evanston, Illinois 


Robbins & Bohr 
Chattanooga, Tennessee 


Smith-Sharpe Company 
Minneapolis, Minnesota 


Steelman Soles Co 
Chicago, IIlinois 


Stoller Chemical Co. 
227 W. Exchange Ave 
Akron, Ohio 


Wehenn Abrasive Co. 
Chicago, Iilinois 


Mr. Walter A. Zeis 
Webster Groves, Missouri 


LITERATURE 


(Continued from Page 82) 


marking metals and lumber that are to be 
subjected to steam conditioning or clean- 
ing solutions and solvents, Markal L for 
fast-drying marking of lumber, and Markal 
N for layout work, where quick drying is 
a necessity. Simplified chart shows how to 
choose correct Paintstick for each job. 
Markal Company 


Ferrous Castings Booklet 

26—New 48-page booklet, “Hamilton 
Quality Castings,” profusely illustrated, is 
designed to show castings users the many 
applications of a wide range of light and 
medium castings produced in gray iron 
and alloy irons. A section in full color il- 
lustrates a number of interesting examples 
of cast iron art. Hamilton Foundry & Ma- 
chine Co. 


Industrial Film Catalog 
27—Available gratis to industrial plants 
and offices, 60-page illustrated catalog de 
scribes more than 1,400 educational, recre 
ational and training films. Of interest to 
personnel and recreation directors are the 
sponsored films, available for plant show 
ings at no other charge than transporta 
tion. These outstanding subjects, many in 
full color, are designed for employee 
recreation programs and lunch hour 
showings. Film selections include science 
and manufacturing, travel, health and 
safety, transportation, home economics, 
civil defense, as well as purely-entertain 

ment films. Association Films, Inc. 


Metal Reclaiming Mill 

28—Six-page folder describes a metal 
reclaiming mill for reclaiming all molten 
metal from waste materials produced in 
foundry melting. Diagrammatic chart 
shows how machine operates, and specifi 
cations are given for four standard-sized 
units. Dreisbach Engineering Corp 


Aluminum Casting Alloys 


29—Data sheet, “Guide to the Selection 
of Aluminum Casting Alloys,” has been 
completely rewritten in terms of British 
Standard 1490 “LM” specifications. Given 
are aluminum alloy characteristics in 
sand casting, gravity die casting, pressure 
die casting, fluidity, resistance to hot tear- 
ing, corrosion resistance, weldability, den- 
sity, thermal expansion, tensile strength, 
proof strength, elongation, strength at ele 
vated temperatures, etc. Alar, Inc. 


Metal Surface Primer 
30—Four-page folder describes how 
Ospho, a metal primer applied directly 
over rusted surfaces, stops rust and primes 
metal for paint. Advantages, prices, con 
tainer types and data are included. Rusti 
cide Products Co. 


Meehanite Anniversary 


31—Four-page booklet, “25 Years of 
Proof in Service,” commemorates Meehan 
ite Metals Corp.'s Silver Anniversary and 
provides a number of case histories of 
unusual applications of Meehanite cast- 
ings in various industries. Meehanite 
Metals Corporation. 
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ABSTRACTS 











Abstracts below have been prepared by 
RESEARCH INFORMATION SERVICE of The 
John Crerar Library from current Ameri- 
can and foreign literature. For literature 


photostats and microfilm, write to: Re- 
search infermation Service, The John 
Crerer Ubrary, 86 fast Randolph Street, 
Chicage 1, Illinois. Rates for above serv- 
ices given on request. 


Specify Steel Casting Method 

Al49—Constper Att Factors. A. C 
Williams, “The Plus and Minus of Steel 
Precision Investment Castings,” Materials 
and Methods, vol. $3, May 1951, pp. 88-90. 

Investment casting of steel and high 
temperature alloys is complementary to 
other fabrication methods and should only 
be used where its inherent advantages can 
be capitalized on. Before the lost wax 
method of precision casting is specified for 
a part, the problem should be studied 
from four points: size of the casting, di 
mensions and tolerances, metallurgical 
quality, and cost. Each of these aspects is 
discussed in detail 


Set Up Research Foundry 

Al5@—Space anv Equipment. Harold 
J. Roast, “Research and Pilot Foundry,” 
Metal Progress, vol. 59, May 1951, pp 
668-669 

A pilot foundry is suggested for con 
ducting investigations and research. Ideal 
specifications for such a pilot foundry are 
presented. The essential equipment would 
consist of a melting unit, a standard wall 
pyrometer, steel flasks, molding sand, core 
sand, a small core oven, and a molder's 
bench. Breaking machinery, a small band 
saw, and a simple hydraulic machine are 
also recommended. 


Cleaning Gray Iron Castings 

Al51—Propucr Goop Surracr. R. J 
Peters, “Automatic Transmission Castings 
Cleaned Chemically,” The Iron Age, vol 
167, March 15, 1951, pp. 105-107 

A new adaptation of the Kolene clean 
ing technique produces gray iron automa. 
tic transmission castings of unusual surface 
quality. Surface sand inclusions are dis- 
solved, and all scale and rust are removed. 
Machine shop rejects are minimized, since 
the process uncovers porosity and cracks 
for visual inspection 


Pig Iron Process Developed 

A152—Larce TONNAGE From SMALL Fur 
nace. B. M. Pearson, “Germans Make Pig 
Iron Without Coking Coal,” The Iron Age 
vol. 167, Jan. 11, 1951, pp. 71-72 

The Humboldt distillation process for 
the continuous production of pig iron in 
a low-shaft blast furnace is described. The 
process was first developed during the war 
by L. Weber in conjunction with the 
Kloeckner-Humboldt-Deutz concern in 
Germany and has been modified; ore fines 
and a noncoking-coal are continuously 
added to the furnace in the form of 


briquettes. The new furnace is only on 
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third the size of conventional blast fur 
naces, yet tonnages of iron from both units 
are equal. 


Casting Performance 

A153—ConTRoL MeTHOoDs AND MATERIALS 
“Foundry Technical Control,” Iron and 
Steei, vol. 23, Dec. 1950, pp. 491-495 

Ihe foundry of the Distington Engineer 
ing Co., Ltd. has set up a system designed 
to correlate the service given by ingot 
molds with variations in the methods and 
materials used in production. The meth 
ods by which the necessary information is 
obtained during the production of these 
molds are described 


Gates and Risers 

AlI54—Practicat Desicn Factors. H. § 
Farmer, “Running and Feeding of Cast- 
ings,” Canadian Metals, vol. 14: (no. 7), 
July 1951, pp. 18-22, 48. 

Two basic requirements in a runner 
system are: controlled pouring speed to 
fill the cavity as swiftly as possible, and 
distribution of the metal so as not to cre 
ate turbulence. The feeder head should 
fulfill three requirements: sufficient volume 
to compensate for volume contraction 
sufficient heat to set up the necessary 
temperature gradient, and the feeder 
metal should remain liquid while the cast 

(Continued on Page 95 
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neuverable and designed for such jobs as 
line stocking, machine stocking, moving 
work parts, and conveying smaller parts 
in stockroom or shipping department. Di 
mensions of container are 30x 24x 10 in 
deep. Truck height from floor to top is 
34% in., with 4-in. Lower shelf 
attached to frame just casters is 
available if desired. Industrial Engineering 
& Mfg. Co. 


casters 
above 


Propeller Pump 
8—Oil-lubricated bearing, pedestal 


mounted pump’ is designed to handle 


chemicals, corrosive materials and solu 
tions, hot liquids and petroleum. Com 
pletely self contained unit is available in 
monel metal, nickel, stainless steel or othe: 
special material when used for pumping 
liquids that attack iron or bronze. Two 
sizes of pedestal assembly cover the entire 
range of pump sizes available in capacities 
to 1200 gal per min at heads to 250 ft 
and temperatures to 500 F. Allis-Chalmers 
Mig. Co 


1-Lb Die-Casting Machine 


9—All features of the DCMT M55A 
die-casting machine, plus the added advan 
tage of a pilot-operated, impact-type in 
valve in the 


jection cylinder with slide 


CHEMICAL ANALYSES OF ALL 
METALLURGICAL MATERIALS 





SPECTROCHEMICAL ANALYSES 


Qualitative and Quantitative 


PHYSICAL TESTING 





MICROSCOPIC EXAMINATIONS 
AND PHOTOMICROGRAPHS 





METALLURGICAL 
CONSULTING ENGINEERS 


Material Failure Investigations 
Expert Court Testimony 


FOUNDRY 
CONSULTING ENGINEERS 


Metallurgical Control 


Cupola Operation 
Sand Control 


Since 1903 


Charles 


Trouble Shooting 


C. Kawin Company 


431 S. DEARBORN ST. 
CHICAGO 5, ILL. 


37 FRANKLIN ST. 
BUFFALO, N. Y. 





head, are available in the IMP_ 96 1-Ib die 
casting machine. Injection cylinder is con 
trolled by fingerlight trip lever and em 
ploys a safety interlock valve to prevent 
metal injection before dies are fully closed 
Thus, higher pressure can be exerted on 


molten metal from normal airline pressuics 

80-100 Ib) , giving more uniform and ho 
Larger 
castings can be produced than by previous 
methods. Model IMP 96 operates on stand 


mogeneous castings and heavier 


ard 80 psi airline, consuming only 55 cu ft 
of free air per cycle of operation. Specifica 
tions available on request. DCMT Sales 


Corp 


Dust Collector 
10—Aeroturn Series 18 
feature a_ self-adjusting blow 
ring that travels up and down the filter 
bag’s circumference, flexing it slightly and 
directing 
into the 


bag-tvype dust 


collectors 


a high-pressure reverse air jet 


bag from all sides. The flexing 


and jet combine to dislodge dust that has 


Dust then 
drops into hopper. Claimed for the Series 
18 Aeroturn are: 99.9 per cent collecting 
eficiency; maximum product recovery; 
automatic cleaning of filter media during 
operation; filtering rates up to 60 fpm; 
low operating and maintenance costs; re 


accumulated on inside of bag 
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duced health and fire hazards; and fuel 
savings through air recirculation. Aeroturn 
collectors can be supplied in sizes and at 
rangement to suit any installation re 
quirements, inside or out. Available in 
two-bag up to 32-bag units, with bags up 
to 20 ft high. Turner & Haws Engineering. 


New Grinding Wheel Bond 


11—An entirely new grinding wheel bond 
for tungsten carbide tool sharpening, XI 
is claimed by its manufacturer to make 


Chicago vitrified silicon carbide grinding 
wheels superior to any now on the market 
and to effect time and cost economies 
Recommended for offhand or precision 
grinding of carbide tools, XL bonded 
wheels are tough and long-lasting and 
provide unprecedented cutting action that 
is both cooler and faster than conventional 
silicon carbide wheels. XL wheels are 
available in standard straight and cup 
wheel sizes and steel backs. Chicago Wheel 
Manufacturing Co 


Melters Carbon Tester 


12—Melters Carbon Tester determines 
carbon in mild steel baths in less than 
one minute directly on the melting floor 
Under controlled conditions, hardness 
tester graduated in per cent carbon gives 
carbon results to within .02 per cent in 
the .05 to 45 per cent carbon range. Test 
may be applied to any non-austenitic 
molten steel up to .60 per cent carbon 
and unit saves valuable furnace time by 
eliminating waiting for laboratory pre 
liminaries. Harry W. Dietert Co 


Diesel Fork Lift Truck 


13—Diesel-powered fork lift truck 
with hydraulic transmission, the Diesel 
Lift, is specifically designed for applica 
tions where fire hazards exist, where fresh 
air is limited, and outdoors where con 
tinuous heavy-duty operation is neces 
sary. Truck has a Hercules 6-cylinder 
diesel engine with continuous rating of 
70 hp and is equipped with governor con 
trols. Features: long-wheelbase and wide 
treads; 9-in. chassis clearance; corrosion 
proof operating and steering connections; 
flat sidewall tires; full operator vision; 
easy steering. Specifications: over-all height 
8814 in; wheelbase, 72 in.; primary lift, 

(Continued on Page 92) 
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40 Exchange Place 





NEW YORK 5, NEW YORK 
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H. L. E. Meyer Jr. & Co., suppliers of 
foundry cokes and pig iron, announces the 
removal of its main offices to 149 Cali- 
fornia St., San Francisco 11. 


Federated Metals Div., American Smelt- 
ing & Refining Co., has purchased Frie- 
tionless Metal Co., St. Louis bearing metal 
manufacturers. Name and formula of Fric- 
tionless Rearing Metal will be retained by 
Federated, which will distribute it across 
the country and will maintain stocks at 
all its plants. Frictionless will become 
with XXXN Nickel and Merit Metal, one 
of Federated’s “Big 3” babbits, designed 
with a range of properties to answer prac- 
tically every maintenance bearing metal 
need. 


Battelle International, new internation 
al research institute to be established in 
Europe this fall by Battelle Memorial In- 
stitute, Columbus, Ohio, will maintain 
laboratories and offices in several western 
European countries and will place investi 
gations in existing European research in 
stitutes, universities and technical schools 
Battelle International will conduct non 
profit research for the benefit of the Eu 
ropean economy in such fields as metal 


Facts 





lurgy, fuels, applied chemistry and physics 
and the engineering sciences. The first 
vear'’s Operating costs will probably ex 
ceed $1,500,000, to be financed by both 
American and European industry and by 
Battelle endowments. A three-man team 
made up of John S. Crout, who will direct 
Battelle International, Dr. B. D. Thomas 
and W. R. Keagy has opened negotia 
tions for laboratory sites and is recruit 
ing a European staff 


National Lead Co., New York, announces 
acquisition of the capital stock of the 
Charles Taylor Sons Co., manufacturers of 
special refractories. The Taylor company 
will be operated as a wholly-owned sub- 
sidiary of National Lead under its present 
management, with main offices and plant 
at Cincinnati and another plant at Taylor, 
Ky. The Taylor company was founded in 
1864 to manufacture fire clay brick. In 
1926 it began production of bonded super 
refractories, and in 1933 added zircon re- 
fractories to its line 


Valley Foundry & Machine Works, fres 
no, Calif., has completed a $400,000 plant 
just south of Fresno on the Golden State 
Highway. Valley Foundry specializes in 


cast stainless specialties for wineries, pulp 
and paper mills, and other processing 
industries 


Canadian Allis-Chalmers (1951) Lid 
has purchased the St. Thomas, Ont., Works 
of Allis-Chalmers Rumely, Ltd. Transfe: 
of the St. Thomas Works from one Allis 
Chalmers subsidiary to another is in line 
with the parent company’s corporate struc 
ture and places all Canadian manufactur 
ing operations of the General Machinery 
Division under a single management 


General Refractories Co. opened its 
new Chicago sales warehouse at 4242 
West 45th St. on August 22. The 10,000 
sq ft warehouse stores a complete line of 
clay, silica, basic and sillimanite brick 
and refractory specialties. 


Federated Metals Div., American Smelt- 
ing & Refining Co. has opened a Midwest 
ern department comprising Federated op 
erations in North and South Dakota, Min 
nesota, Michigan, Wisconsin, Indiana, and 
parts of Illinois, lowa, Ohio and Ken 
tucky. Carl J. Gross has been named gen 
eral manager of the new department and 
will continue to direct the company’s 





Back in production after suffering severe dam- 
age from the greatest floods in Kansas history are 
Sonken-Galamba Corp.’s main offices and ingot 
smelting plant and warehouse at Kansas City, 
Kansas. The 17-acre plant’s facilities, including 
aluminum smelting furnaces, were in full opera- 
tion on July 13 just an hour before the flood 
broke through what had been believed to be an 
impregnable 35-foot dike. When the water re- 


Rampaging Midwest Rivers Damage Smelting Plant 


ceded, office furniture, walls and ceilings were 
completely ruined 
mark). Laboratory equipment, ingot furnaces 
and stocks were damaged badly, some beyond 
repair. Since that time, everyone in the plant 
has pitched in to clean out the tons of debris 
left in the flood’s wake, repairing damaged 
equipment, etc., with the result that the plant 
is back in operation only 60 days after the flood. 


(arrow shows high water 
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Whiting, Ind., plant. Former Detroit sales 
manager Allan Nichamin succeeds Robert 
Ruch, resigned, as Detroit plant manager, 
and John W. Kelin has been named Mid- 
western sales manager 


Allis-Chalmers Mfg. Co.’s Ironwood 
Ohio) Works is constructing an 80 x 210 
ft non-ferrous foundry building, expected 
to be in operation by the third quarter of 
1951, General Manager J. D. Greensward 
states. 

Hyster Co., Portland, Ore., recently had 
three changes in its Eastern Division in 
dustrial truck and tractor equipment pet 
sonnel—J. W. Morgan, assisant sales man 
ager, Eastern tractor equipment division 
to be manager, North Central District; 
and Donald R. Shaffer, North Central Dis 
trict manager, to succeed John E. Mitchell 
as Northeast district manager. Mr. Mitchell 
has joined Field Machinery Co., Boston 


National Malleable & Steel Castings Co. 
has received the go-ahead from the govern 
ment to expand its Chicago area plants 
at Cicero and Melrose Park, Hl 


International Graphite & Electrode 
Corp., New York, has been issued a Certifi 
cate of Necessity permitting five-year amor- 
tization for tax purposes of 75 per cent of 
an estimated $8 million construction cost 
of facilities for producing electrodes. 


Lakey Foundry & Machine Co., Muske 
gon, Mich., plans to install an improved 
mechanical charging system and a new and 
larger cupola in its No. 5 foundry at a 
cost of about $250,000, bringing Lakey's 
total postwar modernization and expan 
sion cost to $2,500,000. Major changes in 
Lakey plant layout have been effected in 
recent years, including installation of al 
most a mile of power conveyors for cooling 
hot castings, six vertical core baking ovens 
a sand drying system, a hot blast unit 
and new coremaking, molding, shotblast 
and shakeout equipment 


Kaiser Aluminum & Chemical Corp. an 
nounces that construction is under way at 
its Jamaica, British West Indies, bauxite 
deposits to supplement present aluminum 
ore sources by one million tons a year 
Proximity of these reserves to Kaiser's 
Baton Rouge, La., alumina plant will re 
duce present shipping distances by half 


Grede Foundries, Inc., Milwaukee, has 
employed the first group of German ex 
pellees to arrive in this country through 
the job-screening process of the U. S. Dis 
placed Persons Commission. The 27 found 
ry workers were forced by Communists to 
leave six Iron Curtain countries because 
of their German ancestry. They represent 
four religious faiths—Catholic, Protestant 
Orthodox and Moslem. Both Grede Found 
ries and Belle City Malleable Iron Co., 
Racine, Wis., have agreed to employ a 
total of 172 foundry workers, all single 
men. The group of 27 is the first contin 
gent to arrive. The others are awaiting 
visas. All but four men are under 30, and 
10 are only 19 years old. Each has been 
thoroughly screened for political back 
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TAMASTONE 


THE PERFECT PATTERN COMPOUND 


Write for facts! 


228 N. La Salle St., Chicago 1, Ill. 
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‘CHIPPING 


Are made from the 
finest quality alloy 
tool steel obtainable 
To give you longer 
service in actual 
foundry use all Arrow 
tools have machined 
shanks. 


Arrow tools have a 
plus quality not found 
in other tools and hun- 
dreds of foundries from 
Coast to Coast have 
standardized on them 
because they give you 
longer service 


Remember the name 
ARROW when you 
buy chisels 


ARROW TOOLS INC. 
1904 S. KOSTNER AVE 
CHICAGO 23, ILL 
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H A CLEVELAND 


TYPE LSH 
AiR VIBRATOR 


wit 


FREE that sticky condition 
at the shakeout, with the 
LSH hook type air vibrator. 
Reduces flask cleaning time 
to a minimum, without dam- 
aging the flask. 


Hook head is specially en- 
gineered for use on pressed 
steel or cast flasks of all sizes. 


FREE up your cores from 
large castings with the LSH, 
too. 


Obtainable in 3”, 4” and 5” 
piston diameters. 


26 years’ proven experience 
in the foundry industry 


IBRATOR 


2787 Clinton Ave. - Cleveland 13, Ohio 
90 


ground, and has been subjected to a rigid 
physical examination. Under the Commis 
sion’s pre-processing plan, many other 
skilled workers await assurances from 
sponsors in the United States. Among these 
are 21 molders, 120 other foundry workers 
111 welders and 135 machinists 


Tracerlab, Incorporated, and Bendix 
Aviation Corp. have signed contracts with 
the Atomic Energy Commission to study 
at their own expense the commercial feasi 
bility of manufacturing, processing and 
selling radio-isotopes. First step will be to 
study AEC’s isotope processing program 
and to investigate the possibilities of build 
ing and operating reactors to produce 
isotopes. 


Whitehead Metal Products Co., Inc., 
was recently host at its new Buffalo ware 
house to area foundrymen for a three-day 
Welding & Brazing Clinic, September 26, 
27 and 28. Technicians from 16 major 
metals supply companies conducted daily 
demonstrations of all forms of welding 
and brazing. Other program features were 
open forums on Inert Gas Shielded Arc 
Welding, Hardfacing and Flame Harden 
ing, Opportunities for Success in Job Shop 
Welding, Resistance Welding and Silver 
Brazing. Foundrymen were invited to 
bring sample welding problems to be pre 
sented before a five-man panel for discus 
sion and analysis 


Builders Iron Foundry, Providence, R.1., 
recently conceived a new approach in cus 
tomer relations when it invited design 
engineers, draftsmen, production engineers, 
supervisors, inspectors and purchasing 
agents to attend a five-day course in 
Foundry Practice and Casting Design 
Limited to 25 students, the school opened 
on September 17. Thgrty-nine hourly lec 
tures were given on eight phases of cast 
ings practice and design. In addition to 
Builders Iron technical personnel, the 
teaching staff was made up of representa 
tives from nine other companies. 


Kirk & Blum Mfg. Co., Cincinnati 
fabricators and erectors of dust-collecting 
and fume removal systems, has completed 
the first phase in modernizing its plant 
facilities. Last April, Kirk & Blum moved 
into a new one-floor 120,000 sq ft build 
ing, whose facilities include a complete 
overhead crane system, and exterior and 
interior rail sidings. 


Electro Metallurgical Co. A Division 
of Union Carbide & Carbon Corp., began 
production at its huge new ferro-alloy 
plant at Marietta, Ohio, September 4. 
One of the largest of its kind in the 
world, the Marietta plant is equipped to 
manufacture some 50 major alloys pro 
duced by Electromet, plus a new ferro 
chrome product for making stainless steel 
and relieving the critical shortage of co- 
lumbium. First products to be made at 
the new plant will be alloys of silicon, 
manganese and chromium. The Marietta 
plant is the closest of Electromet’s nine 
alloy-producing plants in the United 
States to principal steel-consuming areas 


e@ Your grinding wheel costs may be reduced 
in two ways: 1, by making certain that the 
wheels you use are the best and most suitable 
for the job; and, 2, by making sure that 
wheel waste caused by machine vibration is 
kept to a minimum. 


e@ Your supplier will help you find the right 
wheel for each job. The more accurate the 
selection, the more production, and—assum- 
ing also the right wheel speed—the lower the 
wheel cost per job or per pound of metal 
removal 


@ There's little to be gained, however, from 
saving at the spiggot and wasting at the 
bunghole: the men of the laboratories, be- 
hind the man who is selling you the wheels, 
have determined that rough wheel rotation 
-as prevails with a light machine spindle 
whip or poorly fitted bearings—will cause as 
much as 40% increase in rate of wheel wear 
no matter how suitable the wheel for the 
job. Obviously, then—for maximum wheel 
economy—you should employ the combination 
of the right wheels on well-designed, well- 
supported, smoothly rotating spindles. 


@ Only a very small percentage of a single 
year’s snagging wheel expenditures will pay 
the difference between the price of a Marschke 
Grinder and the price of a less carefully 
designed, lighter machine . a difference 
which the Marschke quickly earns for you 
-in savings on wheel costs. Consider, too, 
that the dependability of a Marschke assures 
a repetition of these earnings each year dur- 
ing many years of uninterrupted service 


Marschke Floor Stand Grinder. Double 
end spindle for two 24” x 4” wheels 
driven by one 15 HP motor and vari- 
able speed drive. 


@ Marschke models of design similar to the 
above are available with 5 to 40 HP motors 
Various sizes of two-spindle Floor Stands 
with two independently operated motors— 
all with choice of single, multi- or vari-speed 
drives—and a complete selection of Swing 
Frames are included in the Marschke line 
There is a Marschke Grinder to fit most any 
foundry condition and requirement 


@ If you are using Marschke Grinders, you 
know their value. If you 

are not using Marschkes, 

let us tell you more about 

them. 


VonNEGUT 


MOULDER CORPORATION 


1867 MADISON AVE., INDIANAPOLIS 25, IND. 


AMERICAN FOUNDRYMAN 








LETTERS 


(Continued from Page 57) 


More On Sand and Shrinkage 


I am grateful to Professors Sigerfoos 
and Womochel and Mr. Sanders for their 
detailed replies to my letter (AMERICAN 
FOUNDRYMAN, August 1951, page 65). 

Professor Sigerfoos is correct in assum 
ing that I had not read Walter F. Bohm’s 
paper, “Mold Materials are Factors in 
Gray Tron Shrinkage” (AMERICAN FouNpRY- 
MAN, January 1951, page 26). This was in 
deed an unfortunate oversight since this 
paper provides evidence which I felt was 
lacking in the companion paper, “Gray 
Tron Shrinkage Related to Molding Sand 
Conditions,” (AMERICAN FoUNDRYMAN, Feb 
ruary 1951, page 49). This evidence is im 
pressive and leaves me in no doubt that 
there is a correlation between sand prop 
erties and a particular shrinkage defect 
to use Bohm's words “the shrink or draw.” 

It does not follow that there is any 
correlation between sand properties and 
other types of shrinkage defects 

In my original letter, I did not deny 
the possibility that draws and pipes in 
risers could form by the mechanism postu 
lated, but did not consider the evidence 
conclusive. What I did deny was that the 
mechanism would account for an internal 
shrinkage cavity not connected with the 
atmosphere 

With regard to Professor Sigerfoos’ 
point governing the mechanism of solidi 
fication of gray irons, I am, of course, 
aware that gray iron castings do not solidi 
fy by a simple skin formation process 

> a pure metal. But surely he does not 
wish to maintain that so long as the 
center of a casting contains liquid the 
outer shell has no rigidity at all. If that 
were so then the top of a riser would 
sink down uniformly instead of piping 

It is not my intention to criticize the 
size of the riser used by Sanders and 
Sigerfoos, but I do consider that having 
chosen a riser of a size that would freeze 
before the casting, they should have 
sectioned the casting as well as the riser 
to see how effective the riser had been 
Furthermore, in this type of experiment 
it is surely advisable to repeat some of 
the work exactly to see whether the re 
sults are always the same. I am still doubt 
ful about the reproducibility of the form 
of a pipe under the experimental condi 
tions used. 

As regards experimental evidence it 
seems to me that since I proposed no 
theory of my own nor claimed to refute 
any theory, I was not required to produce 
any evidence. We have, of course, carried 
out experimental work at the British Cast 
Iron Research Association in connection 
with shrinkage problems in gray iron 
castings, and a team (of which I am a 
member) is currently concerned with 
these problems, but we do not yet feel 
justified in drawing any conclusions 

Finally, I agree that in considering any 
shrinkage problem the sand _ variables 
may be possible contributary factors 


J]. E. SRAWLPY 
British Cast Iron Research Assoc 
Alvechurch, England 
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1640 W. CARROLL, CHICAGO, ILLINOIS 





re 











NEW PRODUCTS 
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66 in.: over-all height channel, 85 in.; 
forward tilt, 5 degrees; rear tilt, 15 de 
grees; length to fork face, 11314 in.; weight 


e 





HOFFMAN Heavy-Duty Vacuum Now SEP guroleyenwnee 
: : able operates anywhere 
Cleaning Equipment Provides your foundry ~ independent 
e ic power. 
These Outstanding Advantages: 


@ Molds and Cores Cleaned Faster, Better 
© Fewer ‘“‘Cut-Eye’‘ Cases ¢ Reduced Silicosis 
Health Hazard « Recovery of Shot and Other 
Materials « Improved Housekeeping & 


Lighting « Better Employee 
Clean at several stations 
sim with Hott Morale * Non-Stop Production 


man stationary vacuum 
Contsel 2° Greater Power Economy of truck, 9600 Ib; over-all width, 62 in.; 


collection for recovery and speed, 13 mph; 220 rpm engine. Yale ¢ 
Towne Manufacturing Co 


WRITE FOR LITERATURE NOW! Bend Seen Cane Ghemner 
Gs ? H 0 F F M A MACHINERY 14—Brush-Flush, a low cost bench-type 
. 7 . »yarts cleaner, features a hollow handle at 
J ‘ CORPORATION ellasl to a pump to produce a steady flow 
Q URTH 


y FI AVENUE a oe i re, | of clear solvent at the end of the bristles 





ANADIAN HOFFMAN MACHINERY CO. 1 NEWMARKET. ONT Oil, grease and dirt are flushed away as 
they are loosened with the brush. Clean 
ing solution is double filtered. Parts are 
cleaned on a large screen platform to cap 
ture dirt flushed off the parts, and small 

Alloy Steck Downiown particles are retained by the baffle or 
second screen at pump intake. A 214-gal 
soak tank with dip basket, independent of 





Frictionless 


MAGNET CHAINS 


DO MORE WORK, LAST LONGER, 
COST LESS than conventional types! 


On-the-job tests prove TM Alloy Steel Downtown Magnet Chains main tank, can be used with Graymills UI 
superior to any other three-leg assemblies on the market. Patented solvent, or other solution. Graymills Corp 
design of end link and horizontal ring with special locating plate 

keep chain legs at 120° centers. This prevents ganging-up, excessive ‘ 

friction and twisting .. . assures level lifts. Long life, safety and econ- Pattern-Draw Machine 

omy is assured by TM Alloy Steel Construction. Great strength, high 
resistance to abrasion, grain growth and shock at sub-zero tempera- 
tures are only a few of the TM Alloy Steel qualities. Send coupon! draw machine features twin 5-in. jolt 
S. G. TAYLOR CHAIN COMPANY, Hammond, indiana cylinders for both jolting and drawing 


S00 000000000000 00000 operations. The two pistons operate in 
$. G. TAYLOR CHAIN COMPANY . P . ' . ‘ 

*d a i ledione \ he tandem against each other, eliminating 
Rush literature and prices on TM Al- AYLOR ADE need for external guides. Unit has 600-Ib 
loy Steel Downtown Magnet Chains, jolt capacity on a standard 80 psi line 
Nome___ RS . pressure, and a 10-in. pattern-draw stroke 
et ( Seat# Having open ends, it can handle flasks of 


Sceeecesseseseeseseee any length and up to 27-in. wide. Maxi 


15—Model 5050 jolt rock-over pattern 
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mum flask space is 18 in., and minimum 
1344 in. Machine employs two integrally 
mounted 114-in. air vibrators. Features: 
automatically locked rock-over table; one- 
piece, precision-cast steel rock-over table; 


Morke 


replaceable wear strips on jolt table; quick- ep te t eh 


acting air-operated diaphragm flask clamp; 
centralized controls; adjustable air-locked 
leveling bars; single valve control of both 
flask clamp and leveler; automatic control 
valve for rock-over operation; and adjust 
able two-speed draw. Spo, Inc 


Band Saw Table Mount 


16—Important design change in mount 
ing of saw tables for DoALL Contour 
Machine line increases rigidity, minimizes 
deflection under load, eliminates work 
table vibration, and still maintains a uni 
versal two-way tilt for angle cutting. Due 


or raw material .. - 

oe 

tion imcludes permanen' 

identification. That's why MARKAL Nigh 

jtal production > : 

pon or matted into handy, conven 
q y ’ 


intstiks can be 
ient stick form, - ailable 


Finished product - 
good foundry opera! 


surfaces 


MARKAL CO- 


original MARKAL PAINTSTIK 


3093 W. CARROLL AVE. 
no substitute for the 


Handy w 
holder in 
in each be 
carton of Pi 
STtKS for hot 


en 
cluded 
x, oF 
AINT- 


inme castings. 
Hot alan MARKAL 


markea wit 


There s 


to the new design, lower saw guides can be 
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of Experience With the Lumber 


raised above work table surface to give 
increased blade support. Deflection read 
ings indicate the new design, which em 
ploys a 514-in. wide cradle and fitted 
trunnion, is $00 per cent more rigid than 
conventional table mountings. DoALL Co. 


Needs of Foundries and Pattern Shops 


@ You CAN'T fool around with indifferent lumber in 
@ pattern shop or a foundry. We have studied the 
lumber requirements for foundries and pattern 
shops for almost a century, this knowledge and 
experience is NOT for sale: we pass it on to 

our customers as port of our service. 


Wet Blast Machine 


17—Liquamette, an entirely new wet 
blast machine, is the result of intensive 
field surveys wherein foundries and other 
metalworking plants were asked to specify 
features they wanted most in a unit of 
this kind. As a result, the Liquamette 
features a vertical pump for slarry recir 
culation; is so positioned as to eliminate 
need for suction piping, valves, fittings and 
labor required for pump inspection; is 
always primed by flooded-type suction; and 
requires no valve operation for starting 
or stopping. Abrasive cannot plug pump 
propellor when machine is shut down, and 
hopper need not be drained before pump 


COMPLETE STOCKS on hand include gen- 
vine Northern White Pine, California 
Sugar Pine, Norway Pine, Honduros 
Mahogany, oll kiln dried, .uper 


thickness, rough or dressed. 
' | t | / Lumber Company 


DELIVERIES 
ANYWHERE 
No motter where you ore to. 
coated, we con ship you as little 
as 100 feet or os much as o 
carlood of excellent flosk or 
pattern lumber. Address inquiry 
to Dept. AF. 
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Better Cores 
with 
DAYTON CORE Olt 


— Prove it by the 


“Ask the men 
who use it.” 


what hundreds of 
. that you get better 


rove by  use-test 
foundries know . . 
cores at lower cost, and cleaner, more uni- 
form castings, with Dayton Core Oil. 
Ask our 


representative to help you solve your core 


Order a drum for a use-test. 


production problems. 


THE DAYTON OIL COMPANY 


DAYTON, OHIO 
Makers of DOCO BINDER & CORE PASTE « DOCO 
STEEL CORE & MOLD WASH 





1, The finest quality Match- 
plates ever produced in our 
history! 


Fast delivery of ordinary 
plates in from 4 to 6 days! 


At prices only slightly higher 
than 12 years ago! 


“SCIENTIFIC 


/ 
CAST PRODUCTS @x 


42 EAST 40rm STREET 


is removed. Machine has low work ceil 
ing, but is sufficiently high off floor for 
good housekeeping. Rubber is used in 
stead of pipe wherever possible. Armholes 
are equipped with gauntlets so every work 
man can use his own gloves and small work 
can be passed through armholes without 
opening the doors. Reset timer tells at a 
glance number of blasting hours work 
has been in the machine, and an air 


ejector is available for blowing slurry 
through hose to sump pit or barrels. Ma 
chine is intended to perform work for 
which dry blasting is too severe 
sizes available range from 80 to 2500 mesh 
Wheelabrator ¢ 


Abrasive 


4merican 
Corp. 


Equipment 


Hoist Binder 


18—Hoist-binder, working on ratchet 
hoist principle, will take up or slack off 
a load chain up to 201% in., or more if a 
longer chain is used in the binder. This 
advantage is especially important wher« 
springy loads require that the chain on 


cable be tightened by force to fully se 
cure the load. If a load settles in transit, 
hoist-binder is easily tightened without 
releasing load for a new grab. Full strokes 
can be used for rapid take-up; half-strokes 
permit minute adjustments. Binder chain 
may be pulled freely through ratchet when 
not under load. Weight 10 Ib. Coffing 
Hoist Co 


T. M. Reg. 


SILVERY 
A 

BLAST FURNACE 

| PRODUCT 


Metallurgically PURE 
Physically Clean 
and Uniform 











The choice of foundrymen 
who demand the best 


t#e JACKSON 


IRON & STEEL CO. 
JACKSON OHIO 


“OLIVER” 


18-in. Metal Cutting 
BAND SAW 


Cuts sprues, 
risers, gates, 
heavy and 
light sections 
of metal 


This “Oliver” Band Saw is the fines: of 
its capacity built. Cuts true, steady and 
smooth. Low speed geared head is direct 
connected to lower wheel for cutting 
heavy cross sections. Also furnished with 
high speed motor for sawing sheet metals, 
woods, compositions. “Oliver” Metal Cut- 
ting Band Saws also available in 30”, 36” 
and 38” sizes. Write for Bulletins. 


OLIVER MACHINERY COMPANY 


GRAND RAPIDS 2, MICHIGAN 
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ABSTRACTS 


(Continued from Page 85) 


ing is undergoing the change from liquid 
to solid. A discussion is presented of the 
practical aspects involved in the design 
of runners and feeders, with a view to 
help control foundry practice and thereby 
reduce scrap 


Glass Tubes Reinforce Cores 

A155—Precision CasTinc Practice. D 
D. Malcomb, “Glass Solves Delicate Coring 
Problems,” The Iron Age, vol. 167, April 
12, 1951, pp. 107-109 

Precision investment casting was selected 
as the speediest and most economical 
means for producing radar tube-feed an 
tenna units. The necessarily fragile cores 
were reinforced with pyrex glass tubes, en 
abling them to withstand the turbulence 
and shock of the metal entering the cavity 


Brass Surface Defects 

A156—Sanp INcLusions. H. H. Symonds, 
Cast Letter Plates,” Metal Industry, vol 
78, June 1, 1951, pp. 447-448 

A study was made of surface defects in 
cast brass and gunmetal letter plates 
These defects took the form of numerous 
isolated inclusions in the polished surface, 
and became apparent only after a certain 
amount of polishing had been carried out 
These inclusions have been definitely iden 
tified as black sand particles. The use of 
Mansfield sand is recommended to reduce 
the incidence of surface defects 


Aluminum Alloys Nomenclature 

A157—Many Systems Usep. W. G. R. 
de Jager, “The Naming of Aluminum Al 
loys,” Metalen, vol. 6, March 15, 1951, pp 
69-76. 

A discussion is presented of the various 
nomenclatures used to describe aluminum 
alloys. The systems used in the United 
States, Great Britain, France, Germany 
and Switzerland are described, and exam 
ples are given to illustrate the naming of 
several alloys 


Die-Casting Process 

A158—Marteriats, Pracrick, anp Eco 
nomics. J. A. De Kiewiet, “The Process of 
Die-Casting,” The Engineer and Foundry 
man, vol. 15, (no. 12), April 1951, pp. 47, 
19, 51, 53, 99, 101; 16: (1) 81, 83 

Die-casting is the process of producing 
accurately dimensioned parts by forcing 
molten metal under mechanical pressure 
into metal dies or molds. Among the 
advantages claimed for die-casting are: 
rapid and economically repetitive produc 
tion of large quantities; production within 
remarkably close dimensional limits, often 
in complex shapes which are difficult o1 
impossible to machine; reduction in sub 
sequent machining and finishing opera 
tions required; and superiority of die cast 
ings to corresponding alloy cast in sand 
molds, as regards mechanical properties 
4 detailed discussion of the die-casting 
process includes a treatment of the prin 
cipal materials used, pressure die-casting 
practice and limits to the size of die 
castings. Castings using zinc, aluminum 
and copper alloys are considered sep 
arately in this article 
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eoo YOU CAN BE SURE 
OF SLAG-FREE CASTINGS 








WITH... 
CERAMIC 


Soainijen 


B cu down on rejects . . . make every 
casting a good one— by using American 
Ceramic Strainer Cores. American Cores 
remain round and uniform during the pour- 
ing operation . . . slag remains on TOP of 
the core. The result? An evenly poured, 
slag-free casting EVERY time. 

American representatives will quote prices 
on any size Strainer Core. 

Write today for samples and descriptive 
literature. 


AMERICAN CLAY FORMING COMPANY 
TIFFIN, OHIO TYLER, TEXAS 
National Sales Representative 
Williston & Company, Delta, Ohio 


MANFACTURERS OF SPECIALIZED REFRACTORIES 
FOR OVER 30 YEARS 


SEMET-SOLVAY 
FOUNDRY COKE 


“for Better Melting” 


What is “better melting” ? It’s melting your iron 
hotter, cleaner, faster. It’s what you get when 
you use Semet-Solvay Foundry Coke in your 
cupolas. It is responsible for better castings and 


lower scrap losses. 


SEMET-SOLVAY DIVISION 
Allied Chemical & Dye Corporation 
CINCINNATI + DETROIT - BUFFALO 

In Canada: SEMET-SOLVAY COMPANY, LTD., TORONTO 
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Index to Aduertisers 








Acheson Colloids Corp. 

Ajax Electrothermic Corp. 

American Air Filter Co., Inc. 

American Clay Forming Co. 

American Lava Corp 

Ansul Chemical Co. 

Apex Smelting Co. 

Archer-Daniels-Midland Co. 
(Foundry Products Div.) 

Arrow Tools Inc. 


Bakelite Co., A Division of Union Carbide & Carbon Corp. 6 


Baker Perkins, Inc. . 

Baroid Sales Div., National Lead Co 
Beardsley & Piper Div., Pettibone Mulliken Corp 
Black, Sivalls & Bryson, Inc. 
Carborundum Co., The 

Chicago Chaplet Co. 

Chicago Wheel & Mig. Co 
Cleveland Flux Co 

Cleveland Metal Abrasive Co 
Cleveland Quarries Co 

Cleveland Vibrator Co 

Corn Products Sales Co 

Crucible Manufacturers Assn 

Dayton Oil Co 

Delta Oil Products Co 


Detroit Electric Furnace Div., Kuhlman Electric Co 


Dietert, Harry W., Co 
DoALL Co. 
Dow Corning Corp. 
Eastern Clay Products, Inc 
Electro Metallurgical Co., 
A Division of Union Carbide & Carbon Corp 
Federal Foundry Supply Co. 


Federated Metals Div., American Smelting & Refining Co 


Gordon, Claud $., Co. . 
Industrial Equipment Co. 
International Nickel Co 
Jackson Iron & Steel Co. 


THERMOLAB 
TESTED SAND 


Here is a good way to be sure your impor- 
tant castings will come out of the sand in 
perfect condition. 

The above 5 foot Dryer Shell appears 
just as it came from the shakeout, clean 
and free from defects. 


Beloit Iron Works consider the Thermo- 
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Pay, 


lab an essential part of their quality con- 
trol program. Savings in casting finishing 
operations alone, paid for the Thermolab 
in the first six months. 

High temperature sand testing and control 
in the Dietert Thermolabs is the key to 
high casting quality. 
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The Dietert Co. will be glad to explain 


how a Thermolab can help you. 
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A. F.S. Employment 
Service 











To contact “Help Wanted” or 
“Position Wanted” advertisers, write 


perience, partly in operating own business. Alert, 
methods-conscious, cost-minded, personally agree 
able. Will accept suitable employment in any free 
country. B.S. Civil Engineering, some technical 
and practical experience in sewerage, sanitation, 
water supply. Age 35 

PW167—Junior Metallurgist: B.S. Metallur- 
gical Engineering. Two years experience in metal 
lurgical and chemical laboratory, melting and 
heat treating departments of ferrous foundry 





FOR SALE 
1—MOLDING MACHINE MANUFACTURED BY 
HERMAN PNEUMATIC MACHINE Co 
Power jour, Rott anp Draw—60” 
x 84”. JARRING CAPACITY 18,900% 


Purchasing Department 
MINNEAPOLIS MOLINE COMPANY 
Now employed. Desire work in metallurgical Mi lis 1, Mi " 


to American Foundrymen’s Society, 
: capacity with reliable firm. 


616 S. Michigan Ave., Chicago 5. 

In replying to “Help Wanted” 
advertisements applicants for jobs 
must send an outline of their expe- 
rience and background. 


HELP WANTED 
HW566 — Chief Inspector: in malleable 


foundry in Midwest. Must be capable of layout 
work and have some experience in malleable 
work. State age, experience and salary expected 

HW569—Foundry Superintendent: for shop 
producing 500 tons carbon and alloy steel, 300 
tons electric iron and 150 tons brass pressure 
vessel castings per month. Must have broad and 
extensive experience in foundry operations, 
proven administrative ability and good practical 
and technical background. Excellent opportunity 
with long-established company of best reputa- 
tion. Reply in confidence giving full information 
as to age, background and experience as well 
as salary requirements 

HW574—Foundry Superintendent: for large 
aluminum sand foundry in the Middle West. 
Must be experienced in foundry operations 

HW576—Ferrous Metallurgist: for high fre 
quency melting. Ground floor opportunity in 
new division of established company in western 
Michigan 

HW577 — Foundry Superintendent. Thor 
oughly experienced man in aluminum permanent 
mold for modern midwest plant producing alu 
minum and magnesium permanent mold and die 
castings. Essentials are ability to handle people 
and maintain production schedules. Technical 
background helpful, not required. For a qualified 
man who probably has as least 10 years experi 
ence, salary is open and future unlimited. Bonus 
plan. Group insurance. Send complete resume in 
conhdence 


POSITIONS WANTED 


PW166 — Assistant Superintendent: foreign 
or domestic service. Four years in malleable 
foundry, 13 years widely varied mechanical ex 











CONTACT THE FOUNDRY MARKET 


WITH THESE SERVICES FOR 
READERS AND ADVERTISERS 


@ Classified Advertising — Rate $10 per column inch 

@ Employment Service (Position and Help Wanted) — 
“Position Wanted" Ads $5. ‘Help Wanted" Ads $10. 

@ Professional Card Advertising for Engineers and 
Consultants — Rate $10 per column inch insertion 


American Foundryman 


616 S. Michigan Ave. Chicago 5 














NEWLY PRICED! 


Bruce L. Simpson's 


DEVELOPMENT OF THE 
METAL CASTINGS INDUSTRY 


250 profusely illustrated pages of facts, romance and history of man’s 
achievements through the use of metal — from the dawn of history to the 
Twentieth Century. Clothbound. 


NOW — $3 to Members $6 to Non-Members 


AMERICAN FOUNDRYMEN’S SOCIETY 
616 SOUTH MICHIGAN AVENUE CHICAGO 5, ILLINOIS 


3110 West fend Ow Loc Ave., Milweukes 10, Wie 
There is no better time than NOW te review incentives, meth- 
eds, scheduling, production contro! end poperwerk processes 











PROFESSIONAL SERVICES 














Harold J. Roast 
F.1.M., F.C.S., M.E.1.C. 
BRONZE FOUNDRY CONSULTANT 
c/o Crown Trust Co. 
284 Dundas St. London, Ont., Canada 
Available Coast to Coast 


EARL E. WOODLIFF 
FOUNDRY SAND ENGINEER 
Consulting + + Testing 
14611 Fenkell (5-Mile Rd.) Detroit 27, Mich. 
Res. Phone Vermont 5-8724 























METALLURGICAL 


CONSULTANTS 
Service 


William S$. Hansen 
FOUNDRY MANAGEMENT 
Administration, Technical, Operating 


Milwaukee 16, Wis. 
Custer 3-0536 


Lester B. Knight & Associates, Inc. 
Member A.C.M.E. 

Consulting Engineers 
Management * Sales * Production * Surveys 
Modernization * Mechanization 
600 West Jackson Bivd., Chic 6, Mm. 


CHEMISTS 
Accuracy 


ACCURATE METAL LABORATORIES 


Eastern Office: Lester 8. Knight Associates 
. 2454 W. 38th St. © Phone: VI 7-6090 © Chicage 32, til. 


30 Church St., New York 7, N. Y. 

















PENCIL PERSPECTIVES 
DRAWN TO SCALE FROM 





W. G. REICHERT ENGINEERING CO. 
PROFESSIONAL FOUNDRY ENGINEERS 
Surveys * Modernization 
Operations * Management 
1060 Broad St. Newark 2, N. J. 
Industrial Bidg. 


CASADONTE RESEARCH LABORATOSIES 
Chemists, Metallurgists, and 
Foundry Consultants 
Complete Testing Facilities 
2410 Lake Ave. N. Muskegon, Mich. 
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800K MEMBER 
NUMBER PRICE 


1 Alloy Cast Irons Handbook (2nd Edition). $2.75 
2 Aluminum Foundry Process Control (SAE) 1.00 
39 AFS Foundry Apprentice Course Outline.. 1.00 


ist 
PRICE 


$ 4.50 
2.50 
2.00 
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BOOKS @eeee!0 MEET 


For Up-to-Date 
Authoritative Dota 
on Engineering 
Properties ef Cast 
Metals 
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PRICE 
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OF CORE MAKING 


Ube a scratch-hardness tester to tell if long-stored 


cores have become too soft for safe use. 

Take spot scratch readings as the cores are placed 

in storage, and chalk these figures on storage 

racks or boxes. A second scratch tes, just before the 
cores are sent out to the foundry will reveal any 
change in strength and surface hardness. 


LINOIL CORE OILS PRODUCE BETTER CORES 
AT LOWER COST 


Arcuer. 

Daniets- 
Mivtano 
Company 


Foundry Products Division 
2191 West 110th Street 
Cleveland 2, Ohio 
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ALUMINUM ALLOYS 








ALUMINUM BASE HARDENERS 


GRAINED ALUMINUM 


MAGNESIUM ALLOYS 
MAGNESIUM ANODES 
ZINC ALLOYS 
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Research leadership back of every ingot 





Apex Smelting Company 





